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Taste tests prove it. 
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Last year there were broad-scale taste tests 
among Canadian Whisky drinkers. They com- 
pared the taste of Windsor Canadian to the taste 
of Canadian Mist, The results? They chose the 
mild, smooth taste of Windsor. 

So if you want to enjoy great tasting Canadian 

Whisky, try Windsor. 
It's aged for 4 years, 
while Mist ages for 3. 

It's no wonder that 
tests show you can't 
beat Windsor for 
taste, , 

WINDSOR* 

ONE CANADIAN STAND- ALONE 



Th 1 r> Om 



n 

D1W4-ZSA-HPK0 



80 PROOF* IMPORTED amp ElOTTLEOflY THE WINDSOR DISTILLERY COMPANY N Y. N r C ig&: NATIONAL DISTILLERS PRODUCTS CO 








“Fifty situps. 

Twenty pushups 
Ten laps 
Shave. 

Shower. 

Speed Stick pr otection 



That s how I give 
my business career 
an extra edge.” 



C imiHt Miptmncd 
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NOW WORKMATE 

CAN HOP YOU 
HOLD ON TO 
AN EXTRA fW. 



With cash rentes on most Black & Decker 
Workmate models, there's no better time 
to buy one than now 

Get $ 1 0 back on I he Workmate 2 00, 
300 and 400 And S5 back 
on the Workmate too. 
Benchtop Workmate and 
Hobbyc ratter 

Get an extra pair of hands with 

Workmate. 



Yy Blacks Decker, 

' 1 1 - ■ , y ■ •: 1594 






Speaking al Conversation Pieces! 



. . Now You Can Own a Piece of History 

THIS IS THE AUTHENTIC ORIGINAL PAY PHONE 
— COMPLETE WITH GRAFFITI, FULLY REBUILT 
AND IN GUARANTEED WORKING ORDER 



PLUG-IN and USE 



Lari’ pari&t *in ill phuto 

lonrjjgf tfi>quipfr^t 

satisfy™ .GWANTEE& 

« return *4Nm 3D fW 
lull ralijrvfl purchase ppidt 
flt shipping 1 



UNBELIEVABLY PRICED AT 

Only $gg 50 

while supplv lasts 



i IMPORT ANT: WHEN > 
STOCK IS EXHAUSTED. 
THESE PHONES MAY BE 
UNAVAILABLE AT ANY 
■ PRICES J 



A TRULY UNIQUE GIFT 
FOR SPEEDIER DELIVERY 

PHONE TOLL-FREE and CWARf.F IT* 

1 -BOO-228-3141 

S«ry Ku «*- 

Orders 
*IH 



Grand pit) pay planes raHi-pd Irom public service Bring hick Tipmones fll 
ttie 40& and 50s 1 Fnjgy em ps you rpme-mber pm wrlh mmgr mgrs antf scars 
L'l posing yfars. 1,5a: ry. not te&pansrWe Idr gr illiti \ 

Parts renewed or replaced wtiere necessary Fully lasted. guirwlwd 

in pedect working order No corn needed — out don 't ten guests or kids! 

Jusl plug into any standard jack and save coins towird phone bill 
Huge cmatily for -nickels, dimes and pwrlecs 

AH IMVESTkftE'NT as weM is 3 npwet dwontion Idenlical phones 
sfl!* lor miKb more Shan our Id* sirecr-ta-you pn®, Celle dor's measure - 
t:: und Da ga n in vaipfl VERY LIMITED Supply — Order today! 

BEIGE qi BLACK AitW SELL H9 *|J 

EATIU -CLEAN [Ha Briffitii m nmt (1 USD 

DeLeie CHRBME with nn^Ei Of try S®rce» .Ally 114140 

^ LONS ISLAND PHONE COMPANY Dept. PA-711 

969 UkflYlle Rd. (Box 5D2EK New Hyde Path, NT 11040 

fi hh - PAY TELE PHDHl! i) al *M.M Shi p t , , HantHnj : W 

rusft EXTPA- CLEAN Phone! sj al (Hi M «. (Alaska, Hawaii. 

me [1st ?ml Cvlor Choice) Hfc EIhwIwb; S35) 
?tm Del ii ie CHROME P lionets! at IF49.S0 

CHECK gfi MONtT 
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Today’s engine belts don’t show 
wear the way they used to* Even an 
experienced mechanic can’t always 
tell if they’re about to go, just by 
looking. And strangely enough, most 
car owner manuals don’t say when to 
change them. 

Fact is, after four years in a mod- 
ern engine compartment, even the 
best belts can go at any time. 

So if your car is four years 



old or more, you ought to change 
the belts. It’s just part of good 
maintenance. 

And tell them you want Gates. 
We invented the V-belt over 60 
years ago, and have been the world 
leader in drive belts ever since. At 
quality-conscious service stations, 
garages, and auto parts stores 
everywhere. After four years, 
it’s time for a change. 




ThcGatts Rubber Company, Denver, Colorado, 









increase tire Sh-gp Safely end 
We Will Give You this Solid 
Bronze Buckle. 

Heavy iruck wheel/ rim servicing can 
be dangerous 

Motor Wheel Rirn Safety Training kit 
has material and instructions tg Oclp 
you teach safe wheel /rim servicing 
and help avoid needless accidents 
Send For Free ku Post the safety 
materiel Preseni ihe program to your 
sowicq people ftcturn- validatron cer- 
tHicate. And we'll send you a Motor 
Wheel Thmk Safely belt buckle 
Write: Dept 9141!, 

Motor Wheel Corp 
Lending. Ml 489Q9 ^ 




MOTORS WHEEL 

£ubi--d>a r v o' T^e GrodjiM ■ Tire & RjHcmt EomfiaiiYi 



j-Hhedlng to independence! 



Free Bookiet 




Hi M Henna-tar wtrndet Mn 

CYCLE-CHAIR, the NEW ALUMINUM ELEC- 
TRIC 8IKE that is different and safer ll's sc 
easy lo handle, you control on, off. forward, 
reverse . Speed, Steering and braking with 
just ONE HAND! 

Use CYCLE-CHAIR indoors as well as out- 
doors. Share your bike with a friend, travel to 
the store, or take It to the bank. Be indepen- 
dent on the Cadillac of 3-wheelers. Its low 
center of gravity and ail -aluminum -frame 
makes CYCLE -CHAIR the lightest, strongest, 
safest 3- wheeler on Ihe market today. Costs 
nniy pennies to recharge at home. 

Send for free booklet and special offer on 
CYCLE-CHAIR. PEDAL POWER electric Pike 
motors and pedal tricycles or call toll-free 
1-800-257-7855, In N.J, 800-232- 6550. 

30 Day Trial • Money Back Guarantee 

ELECTRIC MOBILITY CORP., DEPT. 1GB 

501 Mantua Blvd., Sewell, New Jersey 08030 







EDITOR'S 

NOTES 



Auio Editor Hoyt hoists a 
fhrte-tyFincler engine with the 
greatest of ease. 



P M ' 5 auto editor,, Wade Hoyt may have 
entertained certain Superman fantasies 
as he casually held aloft an automobile engine 
block (right). But there’s a secret. The block, 
cast of magnesium, belongs to the experi- 
mental Volvo LCP 2000; it weighs only 26 7^ 
pounds. Wade drove the new Votvo while 
attending the recent Genovs Auto Show in 
Switzerland ^ n d reports on the car in this 
issue (l Wave Driven The Car OF The Future, 

And It Works! page 1 34). At city speeds, the 
three-cylinder engine yields 100 miles per 
gallon! . Meanwhile, back at the ranch, 
the hands were getting restless, and at least 
two of the art staff found reason to escape to 
California. Bryan Canniff, graphics director, 
showed his California models how flapjacks 
are made in his native Minnesota (photo 
below J as he directed photography for Camp- 
ing — Go Lightly (page 66 }- And Ira Herrick, design director, put the best 
face on a redwood deck {A Deck You Can Fut Anywhere r page 90) whale 
shooting for e cover for this issue. (As it turned out. we opted for an 
airplane cover; the photn at bottom is the way it might have been.) 
There's stltl time to enter our Space Shuttle contest (page 66). As you'll 
recall, the original deadline is already upon us. But delays in the Shuttle 
program have kept our "reservation" open. Give us a suggestion for an 

experiment that could work in the 
weightlessness of space. We have 
three college professors — in phys- 
ics. biology and electronics — as 
judges to pick one entry to be built 
at the Hew York Institute of Tech- 
nology. El' I t go aboard a ShutUe — 
and you'll be flown to Florida to 
watch the blastoff. See you at the 
launch pad! . . . We found at least a 
half dozen computer whizzes 
("hackers,” as they call themselves) 
who would have helped us pene- 
trate the "secure” systems of big 
agencies. The idea; Just prove it can 
be done But cooler heads pro- 
vailed. There’s enough of that kind 
of mischief going on, as you'll read 
in Catching Computer Crooks 
(page 63). Matter of fact, after talk- 
ing with FBI officials. Science Editor 
Dennis Eskow is convinced the 
agency uses those same hackers to 
catch other hackers engaged in 



PM i On niff (top) and Herrkk (above) 
tud pe to the West Coast and tali easily 
Into the California fFfeityle, 



crime 
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Pncm jpjriir*. »1 pirElelpalmg Radio SUlWk dr^l *w- 



“Installing the jack for my new 
Radio Shack cordless phone/clock radio 
was easy. And I saved a bundle/’ 



If you can handle a screwdriver, you can save up to 75% by 
installing your own telephone jacks. Radio Shack shows you 
how to do it. We've got it all, from how-to books to wire 
and adapters. To versatile and space-saving innovations like 
our Chronofone TJ ET-380 Cordless Phone/ Clock Radio that 
unclutters your nightstand for just $149.95. In all, you'll find 
over 1 60 telephones, auto-dialers, answerers and related 
gadgets at our store near you. So when you need to add or 
move phone equipment. Make Radio Shack Your Telephone 
Company ", We can save you a bundle. 

Radio /hack 

A DIVISION Of f'ANDV CORPORATION 1 



WRITE FOR YOUR FREE 1984 CATALOG 



Sa Full Color Pages show You Whal's ReaHv New m hiecconics 



Mail Jo: Radio Shack, Qop!. 84 -A 133 , 

300 One Tandy Center. Horl W-QM;h T X 70 >0? 



Nine' 



A vl fir ft as 
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LETTERS 
TO THE EDITOR 




Hook-on backhoe 




PJH s hazkhot adapted fay reader Deetz to 
fit on a commercial toy tractor. Sketch at 
right shows how the quick -disconnect 
mount make? It easily removable. 

Your article 4 Great Playthings To Make 
For Youngsters (page 118. May ’81) 
had a clever design fora toy backhoe. I 



adapted the arm -and -bucket assembly 
to fit on the bark of our son's tractor so 
he can operate it from the tractor's seat 
(photo, left). 

The digger is attached by means of a 
quick-disconncct arrangement consist 
ing of a wedge-shaped metal tongue 
rhat locks into a matching clip bolted to 
the tractor's frame (sketch, right). A U- 
shaped bracket allows the backhoe to 
swivel sideways as well as move tip and 
down. I thought other readers might be 
interested in the idea. 

EKSN !_ DEETZ 
STOWECFEEK OHIO 

A nice idea. For other* who may be 
interested, photocopies of the ijackhoe 
plans are S3. 50 postpaid from Popular 
Mechanics Bo:-: 1014. Radio City Sta 
lion New York. MV" 1010 1. 




Fords were still fast 

The turkeys who wrote your article 
Fore/ - Hoeing Through History (page 
148. Mar ’84) must have poor memo- 
ries. They said "Sleek Fond VSs could 
outrun ait but the most expensive heav- 
ies nf the early Depress, ion." 

I tow a bum the bikes Peak Hiliclimh 
□E 19337 Four Essex Terra planes, two 
of them only Sixes, took the first four 
places ahead of all Ford VBs. Are we to 
believe that the Terra piano 8, at $565. 
and the Terra j>lan© 6. at 5435, wore 
"expensive heavies'" 7 

J T HOHSTMBIEIt 
I'ASAl JENA Pi IF 

Authors Mike Lamm and LVacfe Hoyt 
reply: IPs true r hat Ford V8s didn 't win 
everything— jus r almost e very thing. 
The Tenraplane s had their day at Pikes 
Peak in 33. hut onfy that cme day In 
the '33 Figin Pond Races, Fords came in 
f -3-3-4-5 6-7. Then in '34. they won 
Mines Field, Ascot and l*)kcs Peak. The 
Ford VS tvenr on to he the street engine 
to bent up until 1955. 

Camouflaged carrier? 

Since wht?n does gs diS grow on aircraft 
carriers? Jn your caption for the Super 
Eiendard tighter {Technology Update 
page 64. Mar. '84j, you said the plane 
was shown on a French carrier Unless 
rhe French have gotten awfully good at 



camouflaging their ships. I'd say it's 
sitting on 3 grass dined taxi way no- 
where near The sea. 

WALTER F MUSrAl 
NEWPORT HEWS VA 

A last- minute switch in pictures 
caught the caption writer off guard. 

Flying cars are odd, too 

Pete Warren's article Automotive Odd- 
balls (page Fob. '84) was immense- 
ly entertaining* hut E think he trussed 
one n! the mosi unusual oddities when 
he said that amphibious automobiles 
were the only true dual-purpose cars. 
In the late '40s or early '50 s, there was 
something called an Airphibian. a car 
with folding wings that could be con- 
verted into an airplane. I'd say that cars 
that fly are at least as oddball as those 
that swim 

HJCH*Hb.r SAWYER 
NAPLES ME 

We agree, but we were talking main- 
ly about cars that were actually made 
and sold The A irphibian. along tvir>J 
several other flying car prototypes, 
never made it into production. 

As the owner of five Citroen D3-19s 
over the years, E must take exception to 
Pete Warren's statement that the hy- 
draulic system in the DS-19 also lubri- 
cated the engine. It did a lot of things. 



but had nothing to do with the engine. 
l,i used vegetable oil in contrast to the 
engine's mineral oil. En an emergency, 
you could HU it with ordinary olive oil. 
but never with motor oil. 

Air ACftUFJt 
utintsm CAUF 

Too much power 

1 enjoyed your article Mom & Pop 
Power Turns A Profit (page 100. Mar. 
“84). The future for home-grown elec- 
Iricity is indeed very bright in light of 
ever-increasing utility costs. 

1 was surprised, however, to see that 
our $12,000* 3.5«kjlowatt windmill had 
grown to a $27,000, 10- kw machine 
without my noticing it. 

DELBERT GIBSON 
WJNFQWEH dgetf 

NFWTGK. 30WA 

The $27,000 Figure we were given 
pertained to the total cost of installa- 
tion, not just the price of the windmill 
alone. As you say however., its output 
is T.5 kilowatts, not 10. 

We're sorry, Detroit 

In our article The 7 D Scariest Places 
To Drive (page 84. Apr. r S4). we erro- 
neously referred to "Detroit's new Re- 
naissance Center area." k should have 
read "Detroit's New Center area." We 
regret the confusion. m 
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NEW LOW PRICE. 




Chevy S-10 2WD short- wheelbase pickup. You're look* 
ing at a truck that, just two short years ago, revolutionized 
America's idea of what a pickup should be. And now you can 
buy a Chevy S-10 2WD short-wheelbase with a Manufac- 
turer's Suggested Retail Base Price of only $599Qf 
Get Chevy value in the bargain. Talk about value. This 
low, low price includes standard features like transistorized 
ignition, fully synchronized four- speed manual transmission, 
tough double-wall construction and 277 sq. ft, of corrosion- 
fighting zinc-coated steel. 

Big on comfort, too. Chevy S-10 boasts a spacious cab with 
more front seat leg room than any full-size regular-cab pickup. 
It all adds up to traditional Chevy toughness at a new, low 
price. See your Chevy dealer today. 



^ Based on Manufacturer's Suggested Retail Base Price including dealer prep Tax, 
license, destination charges and optional equipment additional. 

Let s get [t together . . buckle up. 




BILL HARTFORD 



IMPORTS & 
MOTORSPORTS 





There's something irresistible about 
tiny cars. It probably has something to 
do with nostalgia for the simple pedal 
cars and wagons oF our childhood. Or 
maybe thn Fascination is from seeing 



loo many James Bond movies — the 
idea of achieving perfect mobility from 
something you just strap on your back. 
A lot of minimoblies have been seen in 
the pages af FM. including Japanese 



micros like the Suzuki GX. and the 
smallest one we see here.. Honda's 
CRX 

The two latest models in the cute-car 
category are from Germany: The Ju- 
nior from Opel and Student from Volks- 
wagen were just shown at the Geneva 
Auto Show. Both of these ' 'downsized 
Beetles'' 1 are only idea cars for now, but 
they sure look like fun. 




tiny but not stow, VW Student h|jj 9B mph. 



Toyota 4 Runner 

It's a brand new model but it sure does 
look familiar — at least up to the beltline. 
That's because the sheet metal identi- 
fies it as a Toyota 4X4 pickup. But what 




Nice factory cap Job transforms Toyota 's 4 ■ 4 pickup. 



distinguishes the 4 Runner is the Fac- 
tory-added camper shell, Toyota took 
the 103 'in. -wheel base pickup, cut out 
the back of the cab, built in a roll bar 
(note the wide B- pi liar) and then bolted 
on the plastic cap. The hand- 
some cap is equipped with a 
convenient electric tailgate 
window. 

]n the SK-5 version, classi- 
fied as a car. there are seats 
for five travelers. The De- 
luxe version gives you front 
seats only, but what a lot of 
cargo room aft — call it a 
good rumrunner 



GTO Speedwagon 

What's it like to accelerate from 0 to 60 
mph in 47s seconds? Doni ask me. 
Bounce that one off an astronaut or 
someone who has already driven For 
Fan's now 308GTQ- If you keep your 
foot in it as the dial blurs past 60 on the 
speedo, you’ll soon be looking at 100 



mph Ferrari is making 200 of these 
machines in two versions: base engine 
with 400 hp and the full-race setup at 
600 hp. The GTG badge is used in its 
purest senses Gran T unsmo Omofogato 
means Grand Touring car recognized 
for racing (homologated). Don't miss it 
at your local track 



Car from Krypton 

The new' Maserati Biturbo is the Clark 
Kent of cars. It can slip past you in the 
street and because of its unassuming 
styling you’d never suspect that it can 
absolutely F-L-Y. You hare to look 
under that mild! exterior to find the 
powerful twin -turbo V6 And you have 
to open the door and get in to know that 
you've found a luscious. Jaguarlike in- 




The Blturbo Is a iu percar In gray flannel. 



terser in the darndest place. If you saw 
the Biturbo with sticker still on (bottom 
line about S26.Q0G}, you J d know that 
something Ls going on here. The 2.5- 
liter V6 is symmetrically laid qul with a 
turbocharger for each bank of cylin- 
ders. 

The turbo lag is minimized with this 
arrangement and the Biturbo whooshes 
to 60 mph in under seven seconds and 
tops out at 1 2S mph. So, if you're a drag 
racer and see a pitchfork on the grille of 
the car next to you (the Maserati badge 
is actually a trident, symbol of the 
marque's home town of Bologna), you'll 
know not to mess. W< 




Ferrari 3Q8GTO VB r for World Endurance Cup and IMSA racing, gets 600 hp from 2.G55 tc 
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How to say “Improved Performance” 
in six popular languages. 



Performance, The Swedes, the 
French, the Japanese have a word 
for it. „ so do the Germans, the 
English, and the Italians. 

Bui wa'Ve got a way of saying 
“improved performance" that 
everyone can understand. 

It's “Champion Cupper Plus, ' 
Copper Plus* is a fresh approach 
to spark plug design that starts with 
a copper nucleus. But that’s not 



where It stops. We made other 
design improvements, too. And 
together with copper, they allowed 
us to lengthen the insulator nose. 

What thnl longer nos« means te 
you is surer starts and greater foul- 
ing protection. No matter how you 
drive or what you drive. 

And that's performance. Beyond 
the abilities of ordinary spark 
plugs. Improved performance. 



backed by Champion's exclusive 
money-back guarantee * 

Specify Champion Copper Pius 
For your import. You'll gain some- 
thing in thi> I [-.instill ion. 

"Offer eupvres neeombM Jl. . Aviation and 

industrial pbg* ercnplvd 




NOTHING 
SPARKS 
LIKE A 
CHAMPION 



*1 E«M Champion Spark Plug Company 
Toted o. OH 436G1 




THE PLUS IS PREMIUM PERFORMANCE. 

KHBBBa " 









TP 




Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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ALL 

OUTDOORS 



Formula One outboards in U.S. waters 




Two Formula One tunnel hoatt Jockey through * turn with VB outboards blast lug, 



□rivers of the 400-plus-hp Formula 
One powerboats will leap to MO mph 
on rivers near si* U.S. cities this sum- 
mer. Slowing to round two single py- 



lons at 7U to 90 mph per 1.4-mile Jap, 
they'l] compete for more than 
$300,000 m prizes. Two of the ILS. 
races. Minneapolis and Pittsburgh. 



count toward the 10-race international 
World Drivers' Championship. 

Formula One tunnel boats mount 
3.5 -liter (214-cu.-in } V8s, The John- 
son. Evinrutie or other outboards 
scream at 10.000 rpm and suck fuel 
through eight carps with two venturis 
feeding each cylinder. This summer, 
die Bud Ught Formula One Grand Prix 
Series Includes six two-day weekend 
events. Time trials and a 20-tap prelimi- 
nary race take up the first day, followed 
by a 20-lapper for grid positions and 
then the 50-lap main event on Sundays. 

Races will be at Chattanooga. Term , 
on June 23 and 24 at the River Betid 
Festival; Sacramento. Calif., on July 7 
and 8 at Water Festival fc B4: Minneapo- 
lis on July 28 and 29 at the Aquaton- 
nial; Pittsburgh on Aug. 1 and 2 at the 
Three Rivers Regatta: Toledo... Ohio, on 
Sept 1 and 2 at the Toledo Festival; and 
Cincinnati on Oct 8 and 7 at the River 
Rally. For tickets and more information 
on attending races in the second Amor 
lean Grand Prix Power Boating racing 
season, write to the LLS. international 
Formula One Racing Assn. Inc., Box 
941 13B. Schaumburg, US. 60194. 



Touring by bike 




Vermont bike town fO* beginners Or ex- 
perts let you pick your distance and pate. 



Country inn bicycling vacations have 
drawn more than 30.000 Cyclists 10 
Vermont to pedal some 3 million miles 
over the last dozen years, making it one 
of the most popular bike -touring desti- 
nations Two-, three- and five-day tours 



are the most popular, with longer rides 
available. Vermont Bicycle Touring 
(Box 711, Bristol. Vt. 05443) is one lour 
organizer. 

We're also familiar with tours spon- 
sored by the ever- popular American 
Youth Hostels. Information about its 
nationwide program of trips is available 
from national headquarters at 1332 I 
St. MW, Washington, D.C.. 20005. And. 
when you're ready for that special trip, 
contact the national tourist offices of the 
European countries you would like to 
bicycle in. 

A trip we r re interested in is through 
Holland, and a good organization for 
going Dutch is Frank SehrendTs Inter- 
national Bicycle Tours at 12 Mid Place. 
Chappaqua, N.Y, 10514. 

Plans from Boatsmith 

You know that FM covers the water- 
front in search of groat ideas and sto- 
ries. Recently, we discovered plans for 
an inner tube bass boat (see page 93. 
Feb. '34). which we found in Boatsmith. 
a quarterly that runs boat plans and 
projects, and has a SI 2 per year sub- 
scription price. It's at Box 06476.. Fort 
Meyers. Fla. 33906. 



Boat bandages 




Wa ter- activated fiberglass tape seals hulls. 



Poking a hole in your boat can turn a 
minor nudge into a serious problem. 
Syntho-Glass is a new one-component, 
resin-impregnated, emergency repair 
tape. It comes in a $14.95 packet from 
Neptune Research Inc., 261 1 OldOkee^ 
chobee Kd. Suite Mo. 3. West Palm 
Beach. Fla, 33409. and could keep you 
from sinking Fresh or sale water acti- 
vates the tape as you apply it inside or 
outside the hull. Wear the gloves sup 
plied. It sets in about 30 minutes.. M 
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Coleman coolers. For fun 
in all shapes and sizes. 

From barbecues to band concerts, there's one for 

every occasion. 



Coleman Smwiite" cooler 
models are Steel Belted' 11 
with an automotive-type 
enamel finish, and 
feature a tough 
scuff proof base 



This new 100-quart model holds enough 
for a family reunion. And its built-in 
divider doubles as a convenient shelf 
or cutting board. 



NEW 



Our popular 48-quart POly-Ute* 
cooler, the "People's Choice," Is 
loaded with convenient features and 
plenty of urethane 
insulation. 



Nothing beats the Coleman Oscar" cooler as 
i carry-along cooler It’s at home at ballgames, 
on the beach - wherever you want food 
id drinks handy. 



Our new jug holds two liters 
of refreshment, dispenses it easily 
through a flip-top spout. 



Look for new outdoor clothing from 
Coleman, too. And an option of rebates 
on selected Coleman products, or 
donations to the National Park Service 
Outdoor Safety Fund. For our free 
catalog, write to Coleman, 

250 N, St. Francis, Wichita, KS 67201, 

C- 1 Tlw Coleman Company. inc 



an 





PM SOFTWARE 
MONITOR 



Electronic filing 

Even if you can't program in basic 
haven”! the slightest idea of whet pro- 
gramming is all about, and have never 
used your Apple lie, Atan BGO?l2GG or 
Commodore 64 personal computer for 
anything more complicated than play- 
ing games, you can now write a sophis- 
ticated datafile program. Not only will 
the datafile store the information about 
your home, family, hobbies or busi- 
ness. st will allow you to quickly locate 
arty pits of information by simply key- 
ing in a word or phrase. 

The magical force is called FHeWriwr 
by Dynatech Microsoftware Inc 

FiteWriter is a disk -based program 
that literally writes a basic program 
from designs the user has created on 
the video screen by moving the cursor 
around and typing the words and 
phrases which describe the information 
to be filed. A touch of a key causes the 
disk drive to whir. ihe screen to flash 
mask: statements, and within a few min- 
utes File Writer has actually created a 
Sasic program that provides the func- 
tions ihe user had "painted" on the 
video screen. Simply LOAD and RUN 
the File Wrifer-created basic program 
the same way as for any other disk 
based hash program. 

The two Commodore screens show 
what appears from a user-created 
"MAGAZINE ARTICLE" datafile pro- 
gram. At right is the ’’prompt screen." 
on which the user enters information 
about the article: the "Subiecl' 1 (which 
serves as the keyword for this datafile), 
the name of the article, the magazine 
and issue it appeared in. a short de- 



user created screen ■ 
\ rl g ht | . It takes only a few minutes 
for FlteWriter 10 generate a 
program for storing Information 
about magazine artkles. Each 
Kreen prepared by the user can 
generate a separate program. 




sciiption of the* article?, and even where 
the magaJ-lrw? is filed or stored. Each dot 
represents a possible character entry, 
After data are entered in the last field 
the data record is automatically stored 
(in the disk. 

The screen at loft appears when 
R/eWriierhas located the desired infor- 
mation. Entering the keyword "Soft- 
ware'' for the "SUBJECT 1 prompt 
caused the program, to search the disk 
for a copy of the original data record In 
Huh instance, it's located the record tor 
a Popular Mechanics article about 
'Learning Is Fun" computer software. 

If several entries have been made 
using a keyword, such as "Software," 
each record will be displayed in its 
entirety, sequentially, when the RE- 
TURN key is pressed When all the 
entries have boon displayed, the pra- 



Slmply enter the keyword — In thli ii> 
stance "Software"' — In res|Kinse to the 
prompt "Subject' 1 and the screen [Fefr| 
display] a copy of the original data record 
If there ore several records using the same 
keyword, they will be displayed one offer 
another when the £etuotj key li pressed. 

gram returns to the main menu which 
was also automatically created. 

FifeWriler can be used to create any 
number and types of datafiles. Whatev- 
er the user "paints" on the screen will 
ho turned into a separate and distinct 
basic program. Since each basic pro- 
gram is assigned a unique name by Lite 
user, several different programs and 
their associated data can he stored on 
the same dink If a file is very large, a 
disk might have one program, so the 
maximum amount of disk storage will 
be available for the data records. 

FileWriier is available only for the 
Atari BOQ/1 ECO and Commodore 64 
{359.99) and the Apple He {SH9.99). 
Dynmoeh Microsoftware Inc, is located 
at 7847 North Caldwell. Niles. 
III. 6064 B. — Herb Friedman 



A dollar a program 

Business Pat- 1 00 consists ol 1 00 useful 
basic programs that you never can 
seem to find when you need them. 
There are programs which calculate 
how much you'll need to pul away 
yearly to pay for a child's education, or 
your vacation; how much you’ll pay 
monthly on a home mortgage or car 
loan; automobile expense analysis: 
computerized phone directory: and lots 
more 

Need to print decent-looking "stick- 
ers" or relym- address labels’? There's 
a program that allows you to make just 
one copy, or multiple copies, of the 
same label. Net*d a small in -memory 
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On# of th# Buifn&H Pac -700 program] is 
for a vari«y of labels, such as this one to 
put in books to help them get hack to you. 



mailing list for your church or social 
club? You’ll also Hnd that program, 
along with a program ihat calculates 
UPS zones from 7JP codes. And there's 
a checkbook maintenance program. 

The 100 programs work out to St a 
program for most computers. They're 
reai low-budget workhorses. Business 
Pac-100 are those programs you would 
write yourself if you had the time or 
expertise. 

Business Fee- 100 is £99 for TRS-80. 
l/IIJ/4, Commodore, Apple or Atari and 
£149.96 fbrTRS-90 IE and Osborne. It's 
from Computron tcs. Inc. , 50 North Ras- 
C 3 Ck Bd.. Spring Valley, N Y- 10977. 

— Herb Friedman 
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c 19»3 Gactfen Way 







“JUNIOR” 



if your garden is 30’xS0’ or less, here's why if will pay you 
to get the full story about the Newest, Greatest Breakthrough 
in rear-tine tillers in over 50 years!... 



SAVES YOU MONEY! Goes for half the price of larger rear- 
tine tillers— which you don't need for your small-sized garden. 



Half The price 
01 Bigger Tillers! 



• SAVES YOUR BACK! Forget spading and raking! The 
‘'JUNIOR" prepares your garden in a fraction of the time! 



• SAVES HAND WEEDING! It's adjustable 
perfect for chopping, uprooting and burying 
killing them. Simply guide the "JUNIOR" up 
each row. 



• EASY TO USE! With its tines in the rear and engine 
out front, the "JUNIOR" is so weli balanced you 
can handle it with JUST ONE HAND. Won't shake 
you to pieces like front-end tillers do! 



• SAVES GARDEN SPACE! Narrow 14" tilling width 
allows you to plant your rows closer together. 
Grow more in less space! 



The BIG JOB tiller,, .for small, high yield gardens! 



At Last! A Rear-Tine Tiller 
Especially for Small Gardens! 

the 3^2 HP TROY-BILT 



• EASY TO TURN & MANEUVER! Because the <«■•*»«!■ 



u No more Hand weeding!" 



"JUNIOFTlS light and compact (but strong!) you 
can turn it and maneuver it in tight places with 
wonderful ease! 

There’s much more to know about this wonderfully 
different and better idea in smalk garden tillers. J ike how 
you can use it to build super rich soH K no matter whal 
your soil conditio ns.. .or, how it can help you grow twO h 
even three crops ot vegetables where you couid only 
grow one before! 

So why not mall the coupon TODAY, and get all the 
exciting facts about the amazing new TRGY-BiLT 
“JUNIOR 11 ... Plus our mid-sized PONY and large garden 
HORSE Models. Well include prices, attachments and 
complete Information about our special JJ OFF SEASON 
Savings discount now in effect! 

WHY, for heaven's sake suffer 
any longer with a tlnes^n froni 
type of liHsr that has no power 
to I he wheels and- shakes you to 
pieces? And why break your 
back with hoeing, raking and 
Shovelling? The New THOY BfiLT 
11 JUNIOR" makes all ytiur garden- 
ing chores (aster and easier— 
Increasing year gardening JOY! 
Send tor full delails TODAY? 





“Turns on « dime 1 



Mail this 
coupon 

today! 
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TROY BILT Roto Tiller-Power Composter 
Dept. A2144 
102nd St. & 91b Ave., Troy, NY 12180 

YES! Please send me complete information on 
the new JUNIOR and all other TROY SILT Tiller 
Models ranging Irom the 5 HP PONY to the 9 HP 
"PROFESSIONAL" including details on prices 
and big "OFF-SEASON" Savings now in effect! 

Name 



Address. 



City. 



State. 



.Zip. 





CAR 

CLINK 



Limp service when 

Now that cars have computers that 
regulate engine functions, whet hap- 
pens if the computer fails on the road? 
tVftial has to be done to run the engine 
so I can get to a service facility ?- — 
Michael Abruzesse r Worcester. Mass. 

You do nothing, if something can be 
done, if s done automatically. 

Essentially, the computer controls 
three systems {realty more, bui these 
three are ihe ones having to bo with 
your question) — ignition, spark timing 



computer fails 

and fuel When any part of these cir- 
cuits fa its, the "check engine" light will 
come on. In some cases the engine may 
shut off, but most of the time il will 
continue to operate in a "limp~sn J ' 
mode. 

If tho circuit in the computer that 
operates the igniuon system is lost, you 
may end up dead in the water. Some of 
these Failures can res u El in a loss of 
current to the ignition coil and. conse- 
quently, ihe engine won't run. 



[f the spark timing conlral fails, most 
computer systems will maintain a fixed 
ad vo nee rate, which will give the car at 
least minimal capability. 

If the fuel circuit fails, most computer 
systems will go to a predetermined 
ab/fuel mix that will permit you to 
continue driving In most cases, this 
failure mode will be notably less effi- 
cient than normal operation. 

Repair any failures as soon as possi- 
ble. so that further damage to the 
Oxygen sensor or catalytic converter 
does not result. 



Frozen dough 

Jn case you're keeping a record of how 
many of your readers are experiencing 
freeze plug failure on CM engines (see 
Car Clinic, page E2, Jnn. r R4l add my 
name. I own a 2987 QidsmobUe CutJass 
that sprung leaks from mo plugs. A 
dealer said it would cost $200 to repair 
/ decided I'd rry my own fix before 
going that route, so I poured DuPont 
Stop Leak into die radiator. That was 
several thousand miles ago. So far., so 
good. — E.V. Finn r Cape Coral, Fla. 

3 have been keeping count So far 
seven others told me they've experi- 
enced freeze plug failure. (The correct 
term, incidentally* is cure plug.) I hope 
Stop Leak will work for the>m, too. 

Remember that these failures may 
be caused if vehicle owners don't pro- 
vide adequate corrosion protection for 
their cooling system. Even Florida mo- 
torists should have at least 50 percent 
antifreeze in their cooling systems. And 
don't forget the annual system flush 
and refill. 



Your own Ford TSBs 

Ford Motor Go . like GM (see Car Clinic, 
page 28. Ma y '84), i s now rnakinn 
technical service bulletins (TSRs) avail- 
able to owners of Fords. Lincolns and 
Mercury s. To get them, call 1-800-241 ■ 
3673. unless you're in Alaska. Hawaii 
or Georgia Gall 1-800-241-3711 in 
Alaska and Hawaii; call 1- 800- 2 82- 
0959 in Georgia. 

You will be asked fur your name and 
address, the vehicle make, model and 
year, plus engine size and typo of 
transmission Wot only will you he sent 
all TSlis issued for your car so far. but 
you'll also get bulletins that may come 
along Idler And it’s all free. 



A ‘Hoodin' we will go 

Maybe you cun leU me why the engine 
of my 1983 Honda Accord surges at a 
steady road speed The dealer's 
worked on the engine several limes 
without results, — -Joe Carver. Fresno. . 
Calif 

T went over the list of what the dealer 
has done, which you enclosed with 
your letter. It seems to be a complete 
engine workup, but I noticed that your 
Accord has an automatic transmission. 
The engine probably isn't causing the 
trouble — the lockup torque converter is 
continually locking and unlocking 
["hunting 1 '), and that's what is giving 
i he surge. 

TSB 83-004 outlines the action to 
take m this case. The dealer should first 



adjust the throttle control cable to 
specification [see page 15-64 of the 
1 983 Accord service manual) and then 
test the car nn a level road at a steady 
55 mph while watching the car's ta- 
chometer. 

If the needle wavers, converter hunt- 
ing is still occurring, and the throttle 
control cable should be shortened 1 
mm at a time to a maximum of 3 unm 
until the surge is gone. 

The car should again be driven at 55 
mph, this time with the cruise control 
activated to see if hunting occurs, lithe 
engine surges with the cruise control 
engaged — but not with the cruise con- 
trol disengaged — readjust the cruise 
control cable at the actuator to its 

{ FJ&use lum to own} 24 ) 




Teaching an old dog new tricks 



Whan they bought batter- 

ies, many Saturday mechanics discarded 
their nld hydrometers, since you can't draw 
electrolyte from a sealed ballery to check the 
stale of charge. 

This raises an interesting question: How 
do you determine a sealed battery's state of 
charge if it's n Qt equipped with a hydrome- 
ter “eye"? 



The way ii's rigne Is to connect a digital 
VOJtiTlOler 10 the battery EerrmnaJs and turn 
on headlights for one full minute. How. 
check the voltage reading. If it's 12.6 volts, 
t he battery has a 100 percent state of 
charge. A reading of 12.45 volts indicates a 
75 percent charge; 12.30 veils, a £U percent 
charge: and 12, IE volts, a 25 percent 
charge. 
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Over 13 million transmissions 
will fail in 1984 * 




IvpteaiOE 

transmission oil coder 



rvtiaoi 

medluin duty 



90% of these transmissions will fall due to overheating. 



You to© the judge. Compare an original 
equipment transmission oil cooler with a 
Hayden Trans-Cooler*'. Located in the 
radiator tank surrounded by 240 'F cool- 
ant, the original equipment oil cooler 
stands little or no chance of cooling trans- 
mission fluid that runs up to 286°F under 
normal driving conditions. You can t cool 
hot oil effectively with hot water. It's that 
simple Even at 1 10 F air cools better than 
coolant at 24CPF. 

More and more people are installing 
Hayden auxiliary Trans-Coolers on their 
cars. A mid-size Hayden Trans-Coder 
can reduce your transmission's operating 
temperature as much as 70°f. Remember, 



each 20°F drop in temperature doubles oil 
and equipment life. 

Quick do-it-yourself installation. If you 

can change the oil in your car, you can 
make the installation yourself using 
Hayden's patented Quik-Mount and 
Quick-Connect systems. 

Donl become a statistic. See your local 
auto parts store, automotive chain store, 
RV dealer, hitch installer, mechanic or 
installer today and ask for Hayden oil 
cooling protection The car’s life you save 
may be your own. 



'Courtesy ATRA ( Automotic Raft$miisiars Retoultders Association) 



Send today for free product brochure. 

$ Nl INC. 

1531 Pomona Road, P.O. Box 848 
Corona, CA 91 720 



Hayden frans-Coofe* price? start cs iaw os SJ9 95 does net include installation. 
To receive direct ordering Information call toll FREE outside CA 1-800-854-4757 




Warning Thp Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 






VANTAGE 



Great Taste with Low Tar. 
That's Success! 



'□TIspHa!! QBTnjW! W# NpaitfU 








Say goodbye to America’s 
favorite can of motor oil. 




The art of Jocksmithrng 

If LTlO hood IlIIcIl fails 10 unlock wftOli you rateas-E*. If this SLiq-tfesUon doesn't work — 
pul] ite howi retees*, don't panic — you dory l F rum under th* cur, maneuver a long 

have lo Gut a hole In the hood Try th-esp hqgi qr wooden rod up bfttwepn the gnUe anti 
suggestions; cadiatur 10 tty and irip the latch release. If 

1 , Slide a thin-iitaded screwdriver be- It's stiU no go — 
iwbhi lira hood and grille 10 irip the latch 3 . Remove the grille 



CAR CLINIC 

fCofihJTLJMf front 20) 

minim um length (sue page 35-44 in the 
manual). 

What happens if the converter 
doesn't respond after shortening r.he 
chmtlle control cable 3 mm? Shorten- 
ing it any more will probably present a 
new problem in the form of harsh shifts. 
Ai this point, the torque converter 
should ho repaired or replaced. 

Overdosed 

My 1981 Mercury, which hasa4.2diter 
engine, has suddenly blown ns cork, 
and no one can find out why After 
starling and running, the engine acts as 
tf it loads up on gas. It then stalls and is 
hard to restart. Mechanics agree that 
there's something wrong with the auto- 
matic choke, but what that something is 
no one Jcnows. Ail parts have been 
replaced. Have you heard of this prob- 
lem? — William Hoonoy r Springfield, III. 

Replacing parts isn't enough. In Sec- 
tion 2 of Ford's big loose- leaf engine 
and emissions diagnosis guide there 
are tests to pinpoint the problem 
Since you've probably already re- 
placed the choke cap, the difficulty 
must be in the electric control circuit or 
the vacuum pulldown mechanism, 

2 * 



Within the electric circuit, possible fail- 
ures include the choke lead wire, the 
relay assembly, the fuse and even the 
oil pressure sending unit.. 

A visual inspection of the otl pressure 
sending unit may reveal a lot. If the unit 
is leaking oil, its termLnais may become 
insulated If this proves to be the diffi- 



culty, check the connector and clean 
any oil from its contacts before you 
attach il to the new sending unit. 

The symptoms you describe are typi 
cal of a failed or misadjusted pulldown 
mechanism. This device is supposed to 
□pen the choke plate slightly as soon as 
the engine starts. The carb must be 
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removed from the car to adjust pull- 
down since the adjusting screw is 
sealed and mum be heated in order to 
break the seal 

Slippery business 

In the April '34 Car Clink: (page 1 4 j I 
said the from end boots (also called 
drive axle boots) of CM front- wheel- 
drive cars should not be lubricated. The 
statement was made in answer to a 
question by Barry Wood of North Ber 
gcn r N.J,, concerning his 1984 Chevro- 
let Cavalier The boots wpro dry when 
Dairy took delivery of the car 

Although the owner's manual says 
nothing about lubricating the boots, the 
maintenance schedule (a separate doc- 
ument) says to grease them. The dealer 
didn’t know what to do Neither did 
dealers I contacted, so 3 advised Barry 
not to grease them, because grease can 
cause rubber to deterioraLe That was 
WTong. 

Grease bools as often as the maintc 
nance schedule for your car advises. 
Boots aren't lubricated during produc- 
tion. but dealers are supposed to grease 
them before delivering cars. As for the 
part about rubber deteriorating when 
subjected to grease, that's true. Dot the 
boots; that are supposed to be lubricat- 
ed are made of h neoprene compound 



that a petroleum-based product 
(grease) won't harm. 

It'll all pan out 

Since r he day 1 bought my 1982 Chev- 
rolet Caprice, ihe automatic transmis- 
sion oilpan has leaked. The deafer in- 
stalled several gaskets, replaced the 
Cover, which he said was cracked, and 
shed Pcrmatex. He now sa ys he doesn 't 
know whai else fo do. The engine is a 
30$-cu.-in. VH. — E. Z. Milner, Enokx Pa. 

Original pans on several GM auto- 
matic transmission models have been 
leaking. That's why the company re- 
cently issued redesigned pans. The 
transmission in your car is probably a 
70O-K4. The new repair kit for it has 
GM part No., 3642999. Other transmis- 
sions fur Which new pans have been 
issuud are the 200 and 20OC (repair 
package No. 8638929) and the 125 
(repair package No. 8653942 is for a 
leaking oilpan. and repair package No. 
8653943 is for a leaking valve body 
cover). Them will soon ho a repair 
package for the Z0D-R4 tranny W 



DO YOU HAVE A CAR PROBLEM? 

^LJM! nr. yi; \h?Ti ,tfxjuJ \i £rnd yew j^-KfjYJrt In Jhr- 

Cat dime, ftopufr' M«-fwrwci 224 West 57th Si 
Nuw Yrti; NY 1 tXJ W lWiili' fcvrws ian/ttw he 
urfcvmvt'd r^uJfL-.vJu.Ji'Jy j J utVjJi m n*i r/kit Off} ul fjJTirr.-dJ 
infpmitf Witt lx.' fi/v-uw-d nr lh%r irtiumn 



SERVICE TIPS 

M GM slates that beta ljs« of I iqht weight 
bu.mp4.rr tYUllGriuia., installing a bumper 
mounted hitch on soma models should he 
avoided To tow a Trailer, use a frames 
body hitch with Lhasa station wagons: 
1984 Impala* Caprice Classic, Pan- 
.stBnnp, Delta and LeSabre. Also use 
frdJEid'bcKly hitches on 19H3-84 Camaro 
and Firebird; 1933-84 Cavalier, J-2000, 
Kirenza, Sky hawk, Cimarron; 1984 Fi oro; 
1984 Citation , Phoenix, Omega, Skylark. 

■ Defective four-port water valves on 
1984 Chrysler front-wheel- drive cars 
and Caravan and Voyager light trucks 
result in no heal from the beater. The 
problem is on vehicles with air condition- 
ing jiiul 2.2 -liter eclqines with ohher 
carburetor or electronic fuel injection. 
T8B 24-01 84 offers the repair. 

■ Changing the radio- amplifier of a 
1984 Lincoln Town Cat 1 equipped wflh a 
premium sound system should stop a 
poppulg-bitek HOMO (mm speakers when 
the car's turn signals are on or when the 
brake pedal is pressed. The new antplifi 
er has pun Wo. E4VY-1 89849- B. 

■ If the torque convener of your 1983 
Celebrity, Citation, 6000, Phoenix. Ciero, 
Omega, Century or Skylark with 2,5- liter 
engine " limits," especially when the 
cruise control is engaged, replace the 
computer PROM. If the FROM now In t he 
car has pan No. 1 226439, replace it with 
No. 1226647 IF the faulty PROM No. is 
1226441, install No. 1226648 





QUAKER 
STATE 



30 HD 



motor on 



Today you need an oil this good 
in a package this good* 



over 

is that Quaker State’s leading 
motor oils are refined 
from 100% Pennsylvania Grade Crude Oil. 

And now Quaker State comes in the most convenient 
containers you can buy. They're a cinch to open, pour and 
reseal. It's 100% Penn-Grade Protection and 0% mess And if 
your oi! is less than a quart low, you can top it off and saws 
the rest for later. 

Say goodbye to spouts, oily rags, dirty hands and leaky 
cans. Best of all, this unique plastic bottle is made to cost you 
nothing extra. 

If the new bottle isn't in your store now; it'll be there soon. 



■ 





DANIEL CHARLES ROSS 
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Tooling up at Renault 

With many new products being devel- 
oped jointly, AMC/Jeep/Henault is get- 
ting serious about the market here. 
Coming in only a matter of months is 
the Renauli turbo-dieseled Cherokee. 
This is a peppy 2. 85-liter Four with an 
output of 85 hp 

Pending fur the family that needs 
more get-up-and-go is a turbocharged 
version of the current 1.4 -liter Four for 
the Alliance. This engine is said to 
feature an intercooler and develop a 
decent 105 hp in the little grocer y- 
getter And an Alliance convertible 
that's on the way will be just i he car for 
summer cruising 

fn addition, the Alliance wall get a 
new base engine— the Renault "F-en- 
gine " If s a cast-iron block, aluminum 
head, overhead-cam Four that's now 



the radical -looking 2*2 Renault Alpine 
A3 10 sports car. The first fiberglass 
prototype panels were pulled off the 
molds at AJVlCs Amtek facility a few 
weeks ago. The A3 10 — a low, lethal - 
looking cruise missile of a car — will 
likely debut here in 1996. despite 
AMCs public denials. The European 
version develops 1 50 hp from a near- 
mounted 2.8-liter aluminum V6 also 
used by Peugeot, Renault and Volvo 
(and also found in Deljoreans)', and has 
a five-speed transaxle. l*he price of the 
A3 10 in Europe is $17.-500 to $21,000. 
depending on options 

Another slick new Renault is the 
luxurious mid-size 25 sedan, just intro- 
duced at the Geneva auto show, It's 
sold in France m eight models, from a 
1 44- hp vers ion of this same V6 to a 64- 
iTfasaw* tarn io page 28) 



M- van unveiled 

General Motors Look the wraps off its 
M-van project at the Chicago Auto 
Show The Astro, a fiberglass mock-up 
with full interior, was shown there for 
the first time. Like Ford's Aerostat 
minivan, the Astro departs from Chrys 
let's front-drive power train layout and 
will debut as a conventional front-em 
gine/rear-drive van in commercial and 
window versions in late 1 984 Why rear 
drive? "We wan Led to put the driving 
wheels where the mass is going to be, Fi 
said Astro's chief engineer Carl Free- 
man M-van styling is conservative 
compared to Chrysler' s T-van and 
downright frumpy next to the Acrostar 
New Chevy boss Bob Burger, most 
recently the top man at Cadillac, was on 
hand to help introduce the vehicle, 
which the division expects will sell 
primarily to commercial users 

Astro’ s commercial appeal is appar- 
ent: Installer, longer, lower and wider 
than the Chrysler T-van. for example, 
and has a heavy-duty maximum GVW 
of 5,606 pounds— 1,000 more than the 
T-van For ease in loading or unloading, 
the Astro's floor is flat from the driver's 
seat rearward to the bumper, which is 
22.5 inches off the ground 

In passenger configuration, the Astro 
can be had with one. [wo, four, five, 
seven or eight seats, in combinations of 
captain's chairs and benches. The vehi- 
cle will be available in three trim levels 



being used in the European R9. and is 
available in two versions, a l. 6-liter 
diesel and a 1 74iter gasoline Four. Will 
the Renault 2. 2 -liter Four now going in 
the Fuego and 161 Sport wagon get into 
die Alliance, too? Apparently not. ac- 
cording to a Renault engineer. The 
current sheet, metal in the Alliance is 
too restrictive for the 3. 2-1 iter in the 
traverse "east- west' 1 configuration 
Also on tap is a restyled Version of 



Rejv engine lSQhp 2 + 7 Renault Alpine 
A3 10 Is being rebodied for U.S, market. 



Camaro-llke Interior of Chevy'? new mini- 
van Is #i aleck ax the exterior Is plain. 

and with two gasoline engines: Ponti- 
ac s 90-hp. 2. 5 ! iter fuel-injected Four 
or Chevy's new 155-hp, 90°, 4.3 -liter 
V-6. No die sol option will be ready at 
tntroduction, but an Astro has been 
"packaged'' with an Oldsmobiie diesel. 



The suspension makes use of a sin- 
gle-loaf fiberglass roar spring, similar to 
the one used in Corvettes, The front 
suspension is independent and consists 
of unequal -length A-arms and coiE 
.springs. 

Transmissions will be floor-mounted 
four- and five-speed manuals, and a 
column- mourned four-speed automat- 
ic. Chevy says no sporting derivatives 
are on tap for now, but the five-speed 
manual and V6. with an optional 4-11:1 
final drive ratio, should make a potent 
package for more than just commercial 
usages 

The Astro — and GMCs version, to be 
called USV (for '‘utility sport vari'j — 
will be built at GMC's Baltimore plant 
later this year. 



Slum but rounded nos-e 
gives Astro a Q,3£ td. 
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WOW... 27% MORE 
POWER THA W CHEVY 
MID-S IZE V-3 

For 84, America's 
best-selling pickups* 
pour on the power! 
Ford Introduces a 
new 5.8L High Output 
V-8' 1 with 4-barrel 
carburetor. It's the 
mightiest mid -size 
engine in any pick- 
up It tops Dodge 



by 30 horsepower 
Chevy by 45. 

Fold's 4.9L Six 
leads its held in 
power, too The 7 5L 
Is the biggest gas 
V-8 And the husky 
6.9L diesel packs 35 
more horsepower 
than Chevy 

Only Ford, the best- 
built full-size pickup 
ot 'em all, offers you 
such a power choice 
for 1984! 



Quality is Job 1 



AMERICAS POWERHOUSE 
PiatUP UMEUF — FORD 1 



Ford s commitment to 
quality results in the 
best-built American 
trucks based on 
a survey of owner- 
reported problems 
during the first three 
months of ownership 
ol 1983 trucks And 
the commitment 
continues in 1984. 
BUILT FORD TOUGH . 



pickU^l for Si MY 
■QpCloiLiil noL avcjrLabLu id Calif 

Or wllit Jiian .Lai iTiansminM^d 
OptncmaL 4 41. t d slnnpcrrd 



Gfer it to&efhei EucJrls up/ 



Most Poweitul 
V‘6 


Ranger 
3 8 LV‘6 


Mosl Powerful 
Six 
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New! 
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y 51 v-8 


Most Pow^riul 
Diesel 


6.9L 

Diesel 
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fOMiiriutid from pdyu 3© 

hp diesel, A MC sources deny that it will 
be imported to or built in the United 
Status but it would make a great step 
up from the Altiance/Encore. and ] 
wouldn't bo surprised to sou it on a 
Kenosha. Wis.. assembly line before too 
long. 

Cadillac exoticar 

Rumors have circulated for months 
about the expensive, high-tech and 
OKClusiw now model Cadillac wants in 
put an \ib Hr iu h now appeals more 
likely than ever that the tar will he buBt 
Cadi tin i will asscmblf Tin 1 cars in the 
Unit orf Siatcfr but the bodies will be 
built in Italy by hiiuninrinn CM is 
■issossui! j the notion ot ''just-in-dmo" 
( U *3 i very nv ul t ? popuM i t >y s hi- 1 J apant a si ■ 
cai industry rind un-dor test at Ruiek 
City but with a twist. It's suit! that 
Ca d? I lac wa II . ur I r'c i cpE m i J ie Modi t 's Emm 
Italy lo rhu j United States aboard Flying 
Tiger jumlxj jets with flights leaving 
Turin daily 

Speculation suggests the hypoix xo 
tie Caddy c:uupe t utild uif ry a M icket in 
excess oe SU&.OUO. and would lie avail 
able in numbers as high as 8,000 a 
year 



GM's Opel/ Jag plans 

In an interview with PM at the Chicago 
Auto Show. General Motors ITesident 
James F McDonald admitted that GM 
has had conversations with the British 
government aboui the announced 'pri- 
vatization '' ef Jaguar. McDonald said 
the interest was being expressed by 
Opel. GM's European division. 

Does that mean Jags by GM might be 
sold here through Bob Stem pel's Ruiek 
OSds-Cadil!ac group? No. according to 
Siempel. who said he thought the cars 
could be sold through Opel dealers. Of 
course 1 , there are no Opel dealers in the 
U-S right now, but GM has been show 

niff lop-ol-the-IJne Opel Senatoj and 
Monza models to West CoaM Audi and 
BMW owners in secret ' pnxiucl clin 
ics.'" it Opels are importtd again, they 
might get their own dealer network duo 
to the poor job Bufck dealers did with 
OpeK in the '70s. 

Ear to the ground 

Good news, bad news; Thu Auto Club 
of Michigan (AAA) uomlui. it'd a survey 
Ot repair and theft I gsts over a range of 
vehicles .in tl ddju-siori its insurance 
rates acui-rdingly As an Indicator of 
popularity Lo the rest ot the nation. She 
Cadillac Eldorado was hit with a whop- 
ping 41 percent average increase in 



insurance rates Thu Pontiac Phoenix, 
however, rated a 22 percent average 

debase. 

Honda Channel 3: Honda MOtOlS IS 
going to develop and sell a "high-tech, 
high -performance and high price" car 
in a second network of dealers called 
■'Channel 2 ,r The new V6 1 Executive' 1 
car is seen a s u>g radical m approach to 
be successfully sold and serviced in 
conventional Honda dealerships, which 
are considered places where economy 
cars are sold 

Short drives: Given Lime in a Chevro- 

/er Can laro Z28 H O one guts a rod, 
white and blue blush in the cheeks. This 
Uifl-pnwered outnm.it.k laden to the 
guriwsiius wttli options, is siickered at 
about SI 6. GOD. Handling acttleratksn 
and quality wore outstanding — in a 
class with significantly more expensive 
German i ars. The t’our-spood atilomat 
k however ne^Js work. Great on dn j 
highway, but fourth gear was annoying 
in the di y 

.l.VFOHertardJ A iitjna is a gri.iyr 

package looking for power Hie stan- 
dard-issue 1.4-liter Four With automatic 
[ran sax In as almost dangerous, and will 
barely enter a Jremway solely without a 
lung run-up. A turbo version is coming 
not j moment too soun Coinfoil is 
good, howevei and once on the free- 
way the- ride was excel I on i IM 




New cars are touitt lighter 
to save ga&. So when you 
tow you want added protection 
Here are a few tips to follow 



3- A TOWING SUSPENSION. 

A standard suspension is basically made to carry passengers. 
Frequent trailer towing can reduce the life of your springs 
and Shocks. Hitch World installs air lifts or air shocks, such as 
Monroe and Hellwig. that give your tow vehicle added 
frame support, and reduce suspension and tire wear. 

NOW SAVE UP TO $15 

This ad is good lor *5 off the price of a hitch, a 
transmission cooler, and 3 suspension system 
($15 max i mum d i scount, of le r expires 1 2 .'’3 1 / 84 ] . 
it’s all at your nearest Hitch World. Look in the White 
Pages under U-Haul Centers. Write for a FREE 
HITCH GUIDE- HITCH WORLD, Dept PM. 

PO Box 21&Q1 Phoenix, AZ 85m 



Hitches d if le* The wrong one can cause body damage. o* 
tear out. Hitch World provides the hitch to fit your towing 
needs, using top brands like Draw-Tile and Ree&e. Each 
hitch has a na lion wide warranty, good a& long as you 
Own your tdw vehicle. 

2. A TRANSMISSION COOLER. i 

HbKssps Towing with a downsized car causes t 

heat builcHipm the transmission That 
can bu m the transm ission s fluid and \ 

s horien its I i le H itch World selects and 
installs attansmis&ion cooler, like Hayden, that extends 
the transmissions Me by releasing the 
to win g-cau sed boat . at umif 



r HITCH 
WORLD. 




h 



Most people think they know a 
Winnebago * when they see one. 

After all, our legendary motor homes 
are easy to spot anywhere in America. 
But yuti won’t find one in this ad . 

Instead, take a dose look at 
that tent. It's a new Winnebago. 

The stove is a new Winnebago, too. 

So are the sleeping bags, lantern. 



cooler, air mattress, life vest and 
backpack. 

They’re part of a rugged new 
line of Winnebago camping equipment, 
sportswear and footwear 

Winnebago gear is field tested 
for quality, and built to last a good long 
time. With our reputation at stake, we 
aren't taking any chances. 



If you’re headed for the great 
outdoors, take along some new Winne- 
bagus. They ’ll help you get away from it 
all without leaving everything behind. 




^ Wkui+baaa faidjuflirits, Inc RfFtnit City, Vmi £0436 
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File BFGoodnch Radial Mud-Tbirain T/A 
is available in sizes lot direct application 
on mas? angina/ equipment wheels: 

A. Three carcass plies help resist 
sidewall bruising to optimize truck 
dependability. 

H Tnkid pitch $&q\jencingafieis 
quiet ride, 

C Deep self-cleaning grooves 
provide excellent traction. 

D Dual compound tread imparls 
outstanding mileage 

V 



/re r *>Q, 






The Radial Mud-Terrain T/A ' was 
designed specifically tor outstanding 
truck performance. In t act T 
professional drivers recently tested 
the Radial Mud-Terrain T/A on a 
specially modified off-road truck . The 
result: outstanding rugged 
performance. When equipped with 
the fladia/ Mud -Terrain T/A, the test 
vehicle demonstrated remarkable 
fraction capabiijffes. Even through 
mud bogs with the viscosity of wet 
cement under two feet of water. 




WE MAKE TRUCKS PERFORM 




u 

t 



s 



=rr^ir:fiiw eidjU-ju 




SAM THIS AD TO SHOW 
FUTURE GENERATIONS 
HOW WE USED TO GLUE. 





Once upon a time, gluing meant getting into a sticky situa- 
tion. It meant messy mixing. Inhaling unhealthy fumes. Clamping. 
And very often waiting hours at a time for the glue to dry. 

Thermogrip* brand Hot Glue Guns put an end to the days 
when gluing was a bother. They apply glue hot and neat. They give 
off no unpleasant odor. The glue dries in just one minute. And you 
never have to worry about mixing or clamping or waiting, again. 

You can use Thermogrip brand Hot Glue Guns on almost 
anything- wood, paper, tile, cloth. . .almost any porous material. 
Whatever the job, from hobby projects to caulking to construction, 
there's a Thermogrip brand Hot Glue Gun and a Thermogrip 
brand Adhesive to do it. 

Save yourself the bother other adhesives can cause you. 

With Thermognp. And remember to save this ad. It may soon 
be the only reminder we have left 
of the way we used to glue. 



CQhSUMFH thVISIQW 
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Metering silhouettes 



Eirst attempts at silhouettes may pre- 
sent exposure errors. For a correct 
exposure, you should always meter the 
background — not the subject. 

— Boh Berger 




'Ad hoc' camera grip 



Even though taking 
handheld shoss with 
]ong lenses is not a 
recommended prac- 
tice. ifs semetimtis 



necessary, All you 

have to do is take a 

folding -type camera grip, reverse the 

mounting screw and attach the grip to 

the tripod mount under the lens bar- 



rel. — A. Wcher 





Reflector holder 



An adjustable reflector holder, which is 
essential when you are photographing 
shiny metal, can be improvised from □ 
utility lamp that has a spring damp 
attached to it. — Oavicf IV. Roberts 
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It takes a stress-tested 
ol to stay ahead of 
the little guys. 



If you're driving one of today's higher revving, small engine cars, 
you need a motor oil that can stand (fie strain. 

Here are facts that Pennzoil has worked with fo exceed the 
lubrication requirements of today's small engines. 



Situation ~ 

FACT: Small car engines are built IQ 
tighter tolerances than V-8s. Varnish 
and sludge build-up become an even 
greater problem, robbing the engine of 
power and performance. 

FACT: Like race cars, small engines 
need optimum oil viscosity performance 
at high operating temperatures. Also, 
small engines are harder to start or 
crank when cold so they need greater 
fluidity tor easy start- up just like racecar 
engines. 

FACT Small engines work £0% harder 
over sustained periods. Reduced friction 
is critical to minimize wear in engines 
which are running near the edge of lheir 
operating capability. 

Knowing these vital [acts, Pennzoil has 
been stress -tested to protect small 
engines that work harder to do the same 
job as a large engine And since a 
smaller engine is under the stress Of 
working at much higher rpm, it needs ail 
ol Pennzoil's extra, protection That's 
why you need Pennzoil protection in 
you rear. 



Solution 

FACT . Pennzoil is the leader in the devel- 
opment of motor oils with high tech 
additive proper lies. ..such as 2 - 1 . 
which help prevent varnish and sludge 
build-up in engines. 

FACT: Pennzoil led the way in devel- 
oping high lech multi- viscosity racing 
oils. The same technology has been 
applied to Pennzoil Multi-Vis Motor Oil 
tor your car 



FACT: Pennzoil was lirst to introduce 
friction reducers in all their multi-vis oils. 



Pennzoil doesn't just keep up with 
the siress of today's small engine 
demands .it stays ahead So you can 
depend on the latest Plennzoil state-of- 
the-art technology to give your car the 
protection it needs. 

Pennzoil— qualify protection worth 
asking for. 
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HIGH TECHNOLOGY 

QUALITY 



= PENNZOIL 







Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 






The ultimate battery 




The Incredlcell System, Imtalletf at a Sean Auto Center. 
Includes connectors mat ate covered to resist corrosion. 



You can buy one of Sears' new DieHard 
Incredicell batteries for £82 That's a 
mighty powerful package: 650 cold- 
cranking amps, warranted for 60 
months, in a compact no-maintenancc 
cast; with built jn handles. 

That's the do-it-yourself way to get a 
lot of cranking for die long haul Bui fbi 



the complete Incredicell 
System, which includes 
an under-dash electron- 
ic monitor, a Sears Auto 
Center must do the in 
sta llation. It‘s an extra 
SIS chut way. but we 
found it eq be quite a 
deal: You qet the mnnn 
tor and ail the hookups 
The monitor gives you 
battery condition, un- 
dercharge and over- 
charge conditions (by 
means of an electrolyte 
temperature sensor) 
and it sounds an alert if you leave your 
headlights on. Five leads connect to the 
monitor which mounted in a spot 
you choose, so scout your firewall and 
dash before going to Sears for the joh. 
When they install the battery, Sears 
adapts your car's 12-v. and ground 
cables 10 the Irtcredicell'm clever corro- 



sion -resists n E shrouded connectors. 
And the battery warranty when yon 
buy the complete system is 72 months 
You got the longer warranty because 
the monitor alerts you as soon as a 
problem begins; Sears trusts your 
prom pi Fix will spare the lncredicell 
excessive? discharging or overcooking. 

This is SlOG well spent — for a com- 
plete energy system, noi just a car 
battery. And with the installation in 
eluded. It's one of the few times you'll 
find that doing it yourself doesn't 
pay.— RH. 




Under-dash monitor alerts you to battery 
condition, overcharge of undercharge, 
and power drain If lights are left on. 



Stop that squeaky belt 

Every summer 1 qo ih rough the samr 
rstual with my car collection: I pull out 
my favorite big hlock. start it. and thi : 
belts squeak. Then the kids laugh. Thi 
dog how3s and 1 decide thfri maybe I 
don't want to drive it after all. 

Held hostage by my cut s fan befit 
for too long. I picked up some AGS Belt 
Ease by American Grease Stick Co. 
After shooting a tiny bit onto the belts, 
t hoy' re as silent as can be. It's a good 
deal ri i rjboui $2.29 d ran from auto 
parts retailers. — AIL 




One shot of spray silences any noisy belts. 



Bath for car parts 




Parts wash- 
ing tank 
of poly- 
ethylene Is 
strong and 
portable. 



Whethei' I'm rebuilding a card or an 
entire engine, 1 often need a parts 
washer But most are built tor pro use 
and priced accordingly A new arrival. 
The Degreaser, is designed for the 
back -y a nd mocha n i c I ts r an k a n d I id are 
‘/a-in,. high-density polyethylene, mak 
ing ii strong hut Sight enough for easy 
portability. The 13 x 1 6 -in. tank can be 
recess- mounted In a benduop. Clean- 
ing fluid is circulated by a UL-approved 
IGQ-gph pump. 

Suggested retail price is Si 19. For 
the nearest dealer, write to Gator Man- 
ufacturing. -4561 West Dickman Rd., 
Battle Creek Mich. 4901 5, or you can 
phone the firm at 1-800-336 0044. 

—Bob Berger 



Tough treads 

With today's road conditions and the 
cost of new tires 1 worry plenty about 
every upcoming pothole. Armstrong 
Rubber Co. s new Assurance series 
tires take some of the cringe out of 
driving. El has an interlocking woven 
bolt construction so tough dial ii comes 
with a 5 5, 000* milt? limked road hazard 
warranty, Using Kevlar fiber For 
strength, rhe premium line Assurance 
is based on Armstrong's successful 
RV/ofF-road tires. Ejook for them at 
Armstrong Lire dealers. — NM. 




Woven K*vlaf belli m*k* £qp« rtougft tires. 
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from the same roll 



Kodak MF film , . . Eastman Kodak's professional color motion picture (MP) film adapted for still 
use in your 35mm camera by Seattle FilmWorta. With micro fine grain and rich color saturation, its 
quality meets the exacting standards of Hollywood filmmakers. And with wide exposure latitude, you 
don't have to be a pro to get great everyday shots or capture special effects. 

Experience remarkable versatility. Shoot in low light or bright light from ASA 200 up to ASA 
1200. If you're shooting in tungsten lighting, we’ll color correct for this at no charge. And enjoy the 
option of prints or slides, or both, from the same roll 

It's economical, too. For example, we’ll process your film,, send you mounted slides, negatives and a 
new toll of film — all for the incredibly low price of $4*60 per roil plus postage and handling. Quick, 
convenient mail order service . , . plus substantial savings. 

Try our introductory offer. Of course it costs us more than S2 to send this to you. But we’re 
confident that once you've tried the film, you’ll become a regular customer. Why not see what this 
quality film can do for your photography. Send in today! 



“there has tong been the dream of one film that could produce 
everything. Such a film is here now in the form of 5247 . . . ” 

MODERN PHOTOGRAPHY 



INTRODUCTORY OFFER 


Mail to; Seattle FiltuWorks 
500 Third Avenue West, P.O. Box C-34056 

Seattle, WA 96124 


O Rush me two 20- exposure rolb of your leading 
KODAK MP film- Kodak 5247 s (20 0 ASA). 
Enclosed Is S3. 00 (US,). Pd like to he able to get 
color prints or slides (or both) from the same 
roll and experience the remarkable versatility of 
this professional quality film. 


NAME 




ADDRESS 




ramr 




STATE 


ZIP 


UmA d 2 Nit-, j# f cwlHntr. 

We also offer slides and a free replacement roll with regular Kodacalor print films. Yes, slides firm Kodacolori 

v.nL wwu X, J.iL V4, i» j rv^iner,. J Tf-Ufflwte Ewm.in K"JA G'lmpim. 900 
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SERVICING 
CV JOINTS 



BY BRAD SEARS 



SAL | 
JOIN! 



ive axle 



Front- Wheel-drive jutomo- 
biret require special constant- 
velocity Joints at both axle 
ends pnsecj for up/down and 
JeftMght suspension travel, 
flzeppa detail is above. 



Typical GM frt 



l^onstant-velocity joints are taking 
W the place of universal joints that 
Saturday mechanics know so well. In a 
near-drive car. 11-joints connect the 
drives haft to the transmission and rear 
axle, allowing the axle to move up and 
down on its suspension. In a front-drive 
car. CV joints connect the drive axles to 
the transaxle and front wheels. 

Four C V joints are used — one at each 
end Of each axle — to allow the front 
wheels to move up and down with the 



suspension, and to sieer through angles 
of about 

The old type of universal joint from 
rear-wh&el-driva cars would not take 
the abuse of the front-drive system. 
Furthermore, a shaft driven by a con- 
ventional U-joint will not maintain a 
constant velocity unless it is perfectly 
aligned with the driving shah:. If the 
conventional U-joint is flexed, the driv- 
en shaft speeds up and slows down as it 
rotates. 



So* for fwd cars, a joint is needed that 
will not only deliver power at sharp 
angles, but also will not cause serious 
vibration and make driving unpleasant. 

There are two types of joint that fit 
the bill. One, the Rzapp-a joint, achieves 
these goals by joining the two shafts 
with a bail and groove arrangement. 
The second, called a tripode or tri-pot 
joint,, joins the shafts with grooves and 
roller bearings. Tripode joints are usu- 
ally found at the inboard ends of most 
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fwd driveshafts, while Rzeppa joints are 
generally used at the outboard ends. 

Both types are quite durable, but 
there are certain precautions that must 
be taken with these units to ensure long 
life. 

Because the CV joint flexes farther 
than the older l>joints, it requires a 
softer seal to protect the innards from 
grime, din and salt that splash up from 
die road. The easiest method of protect- 
ing the unit is to cover It with a boot 
similar to the old U -joint covers used on 
Chrysler cars from the l§30s through 
the 60s. 

As with the old Cbryslers, if this boot 
should rupture, all of the abrasive junk 
on the road collects on the lubricant in 
the joint and begins to act more like a 
grinding compound than a lubricant. 

Taking care of a front-wheel-drive 
car, then, begins with getting the car on 
a lift or being able to get under it safely 
a few times a year to check the CV joint 
boots for damage. You should do this 
before winter sets in p then once during 
the winter and again in the spring. If 
you do an oil change add lube at 3,000- 
mile intervals, check the boots as part of 
this service. 

Cold temperatures and accumulated 
ice and snow can tear a perfectly good 
boot to shreds in a matter of minutes. 

CV joint inspection 

During the inspection, the wheels 
must be free to rotate so that you can 
see all the way around the boot. The 
clamps on each end of the boot should 
be checked to be sure that they are tight 
and not rusted through or broken tsee 
Fig. 1} F The boot material, a rubbery 
substance, should he flexible to the 
touch. A boot that's hard and brittle is 
likely to rupture soon and should be 
replaced. Grease spray around the joint 
Is a sure sign of a damaged boot- 

There should he no signs of tears ot 
holes in the boot, since any hole will 
allow water and dirt to enter the joint. A 
damaged boot must be replaced imme- 
diately. 

if the boot is tom, check the lube 
inside for gift or particles by nibbing a 
bit of it between dean fingers. If gift is 
present or if the car has developed 
symptoms of joint failure, the shafts will 
have to be removed for joint service . A 
boot that has become soft and mushy 
should also be replaced. 

Serious joint damage can usually be 
detected when driving . A clicking noise 
when turning indicates a worn or dam- 
aged outboard joint, A clunk during 
acceleration indicates a worn or dam- 
aged inboard joint. And shudder or 
vibration during acceleration usually 

3 e 




1 Protective boot* enclosing CV jolntj 
must be flexible and have an unbroken 
seal to keep out destructive road grit. 



indicates a damaged or sticking inboard 
joint. 

On the other hand, if a boot is only 
slightly damaged or worn and there's 
no indication of further problems, the 
boot alone can be replaced. There's 
more than one way to do the job. You 
can install a factory original boot or one 
of the new aftermarket quick-fit boots. 

Quick-fit boots 

With the quick-fit boots the job can be 
done without removing the axle be- 
cause the boots come with a Lengthwise 
split in them. You simply cut the clamps 
that hold on the old boot and use a knife 
to cut the old boot off the car. In the 
package of the new boot you will find a 
container of lubricant to be used on the 
jpfnt once you r ve cleaned it. The new 
boot is slipped in place and the end 
damps are loosely attached to position 
the toot. 

A special bonding solvent supplied in 
the kit is applied to the edges of the split 
f Fig. 2). The edges are tied together and 
in 40 to 60 minutes the solvent will 
cure, permanently sealing the seam. 
Simply finish tightening the end clamps 
and you're on your way. The quick-fit 
boot is available from most parts stores. 

If your inspection revealed that the 
pints are damaged or contaminated 
with grit, or if you decide to replace the 
boots with conventional foctory units, 
you'll have to remove the drivesheft and 
joint assembly. 

You may decide that you don't want 
to attempt this job yourself. On soma 
cars, you will need a two- or three-leg 
hub puller to push the shaft out of the 
steering knuckle. On other cars, partic- 



ularly GM models, it may be difficult to 
pry the inner CV joint away from the 
transacts without a special tool. If you 
do decide to have a professional do the 
job, find one you know, or on# who's 
N1ASE certified in front end and sus- 
pension work. 

If you decide to do it yourself, you 
must obtain a factory service manual or 
general, auto repair manual that in- 
cludes specific, detailed instructions for 
performing this service on your particu- 
lar vehicle. 

Removing the axle 

The procedure begins with the re- 
moval of the large axle shaft retaining 
nuts that are found where the from 
wheel bearing nuts would be on a rear- 
wheel-drive car. This is best done by 
loosening the nuts while the car is still 
on the ground. Thus# nuts are usually 
torqued to between 180 and 225 fo.-ft. 
and require a good heavy socket and a 
long breaker bar. 

Chock the wheels, apply the emer- 
gency brake and put the car in gear or 
an automatic transmission in 

There are three methods of locking 
the axle nut to the shaft — with a cotter 
pin Gust like the front-wheel retaining 
nut on a rear-drive car), a staked nut or 
a self-locking nut. 

The staked nut looks much like a 
castle nut— on# that could be used with 
a cottar pin — except that it doesn't have 
the cotter-pin grooves. The threaded 
portion of the shaft has a groove cut Into 
it and, once the nut is tightened, the 
neck of the nut Is staked in place. 

When removing this type of nut, 
make m attempt to relieve ihe staked 
portion, jusi unscrew it as found- You 
can make a tool from a smell cold chisel 
to stake the nut on reassembly. Grind 
the sharp edge from the chisel, leaving 
a rounded edge. The recommended 




2 Split »dni of quick-fit CV Joint two! If 
permanently joined with a ipeclal bond- 
ing lefvem that's supplied In the kit. 



POPULAR MECHANICS - JUNE 1W4 





Use a good 3 /*-in.’drive socket-head 
wrench with a ratchet to remove the 
screws and a torque wrench id reinstall 
them. The socket-head screws may be 
hidden behind protective plastic caps 
on some Chrysler models. Apply 33 lb=- 
ft. of torque to the screws during reas- 
sembly. 

When there are no flanges on the 
inner ends of the drive axles, the differ- 
ential cover may have to be removed to 
relieve the pressure on the circlip that 
retains each shaft. This arrangement is 
used on early Omni/Horizon models. 

Omoi/Horizniiudes 

To begin with, the procedure is the 
same: Loosen the hub mit; jack up the 
car and support ft on stands with the 
wheels and suspension hanging free; 
then remove the huh mit P washer and 
wheel. Next, place a drain pan under 
the differential cover. Loosen the bolts 
and remove the cover. Rotate the drive- 
shaft until the rirclips' ends are visible 
(Fig. 5). Squeeze the tangs of each 
circlip with a pair of needle-nose pliers 
and push the stub shaft into the side 
gear by prying with a screwdriver in- 
serted between the stub shaft and the 
differential pinion shaft. 

Release the bah Joint and tie-rod end 
as described below. Separate the 
spiined end of the shaft from the knuck- 
le by pushing the knuckle away from 
the CV joint. Remove the drivesheft 
assembly from the vehicle by pulling 
outward on the inboard CV joint- Don't 
pull on the shaft. 

When reinstalling the differential 
cover, Chrysler recommends that you 
use the silicone RTV gasket material in 
a tube. After all traces of the old gasket 
material have boon removed from both 
mating surfaces, draw a bead of the 



3 Staked axle shaft nuts are 
removed by unthreading. 
Reitake them as 
WHb a rounded 
chisel edge- 



radius is Vti in. Place the tool directly 
over the groove in the shaft and p wear- 
ing safely glasses, use a couple of solid 
hammer blows to complete the staking 
(Fig. 3). 

The third type of self-locking nut uses 
a nylon insert to keep it from backing off 
the shaft once it's tight. 

You should replace a staked nut as 
well as a self-locking nut each time they 
are removed. 

Once the axle nuts have been loos- 
ened, jack the car up by the frame and 
place stands under the frame in the 
locations shown in a shop manual, let- 
ting the wheels hang free. Remove the 
wheels and finish removing the hub nut 
and washer. 

ChrysJers and Fords 

On Chrysler and Ford vehicles, re- 
move the nut that connects the tie rod to 
the Sleeting knuckle, then separate the 
rod end from the knuckle. Take care not 
to tear the rubber seal on the tie-rod 
end. 

Remove the pinch bolt that holds the 
ball joint to the steering knuckle end 
use a pry bar to separata the lower 
control arm and ball joint from the 
steering knuckle. If the car is equipped 
with a front sway bar, unbolt it before 
you try to separate the ball joint from 
the knuckle. Don't use a pickle fork on 
the ball joints or tie-rod ends unless you 
plan to replace them, as the fork will 
tear the seals. 

Attempt to move the knuckle assem- 
bly and strut away from the drive-shaft, 
allowing the shaft to drop out of the 
hub. If the shaft won't release from the 
hub, get a puller that can be attached to 



STRING TOOL 



the wheel studs on the hub. Use the 
puller's screw jack to push the shaft out 
of the hub. 

Determine the method used to bold 
the inner ends of the shafts to the 
differential. Thera are three common 
methods: a flange to which the haJf- 
Sftaft is bolted, a Stub shaft that enters 
the differential and is held m place with 
a circlip, or just stub shafts that enter 
the differential. The latter are held In 
place with thrust bearings in the hub 
assembly. Stub shafts are common on 
General Motors and Ford vehicles. 

On all Chrysters, except those 
equipped with the A-412 transaxle, tha 
speedometer drive gear must be de- 
tached from the transaxJe before the 
right-side driveshaft can be removed. 

If the inner axle end is held in place 
by a bolted flange (Fig. 4L as on some 
Chrysler and Volkswagen cars, mark 
the flanges with a scribe to ensure their 
proper relationship when you reassem- 
ble them. The attaching bolts on this 
type are socket-head (Allen! capscrews. 

4 

to 

b* scribed fpf proper 
alignment on reassembly, 



SCRIBE MARKS 



POPULAR MECHANICS - JUNE B9W 



39 



_ a*w 

I MfctHAHU 



DIFFERENTIAL «NG GEAR 







S Some Inner art* ends are retained by 
cbciipa, me dips alter Ute (flfferen- 

tlai cover has been removed. 



RTV material on the cover, going com- 
pletely around the cover and making a 
circle around each bolt hole. 

Allow the material to akin over — 
about five minutes — and install the cov- 
er loosely. lust snug the bolts up a bit 

more ihiin finger light and allow the 
material to set for about five more 
minutes. Then finish the job by torqu- 
ing the bolts to 12-15 lb. -ft- for Chrys- 
ler- built cars. 

Removing the third type of axle shaft 
requires the use of a couple of Q-ring 
pullers. Some auto parts jobbers who 
carry rebuilt axle shafts or a stock of CV 
joints will either lend or rent the tools to 
you. You still must remove the axle hub 
nut and washer as before, as well as the 
wheel 



When removing CV joints on GM 
ears, you should disengage the steering 
knuckle from the strut rather than from 
the control arm (see lead illustration). 
Before the strut can be disengaged , the 
brake Line must be disconnected from 
the strut and the caliper must be de- 
tached and supported. 

You must also mark the cam bolt an 
the strut mount so it can be reinstalled 
in the same position to retain wheel 
alignment (Fig. 1 ). 

A special adapter is used with a slide 
hammer to remove the stub shaft end 
{inner end} from the differential of a 

40 



GM Fwd car. You should have a drain 
pan handy, as Quid wilj leak from the 
differential. 

The next step requires a puller that 
resembles a steering wheel or harmonic 
balancer puller. It is used to force the 
axle shaft out of the front wheel hub. 
Don't use a hammer here since the 
blows would probably ruin the front 
wheel bearings, which cost over SlQQ 
each. 

Once the shafts are on the bench, you 
must determine whether to replace 
them with rebuilt units or to disassem- 
ble them and replace only the C V joints 
and hoots, [The CV joints would be 
making noises if they are defective or 
worn out- — noises like snapping on 
turns or grinding and backlash when 
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A CV /alnb may b* urvked Individually 
after the axle has been removed. DLus- 
wtrtWe the CV Joints by removing circlips. 




7 To prevent unwanted vibrarJoris. axle 
balance weights should not be removed. 



applying the throttle or letting the car 
coast.) 

CV joints that need replacement can 
also cause a shimmy in the steering 
system. If you've managed to get the 
shafts out of the car and know that the 
joints will need to be replaced, you 
should consider replacing the entire 
axle shah assemblies with rebuilt units - 
{A rebuilt shaft assembly for the right 
side of an Omni, for example, carries a 
fist price of $240, while the parts need- 
ed to rebuild the shaft in the shop carry 
a list price of SI 95}. Then the procedure 
boils down to bolting in the rebuilt 
shaft, wjijqh is already assembled and 
lubricated. 

Replacing CV joints 

However, if you are adventurous, you 
can remove the CV joints and install 
new ones on the axle. To perform the 
job r you must have a service manual 
with specific instructions for your car. 

Most C V joints are held together hy a 
series of circlips which, when removed, 
allow the joint to be disassembled (Fig. 
6), Before disassembling the joint, 
make sure your work area is really 
clean. Cover the entire work surface 
with a piece of Towel, The thickness of 
die towel will stop any pieces that drop 
from bouncing and becoming lost. 

Some axles have balance weights 
(Fig. 7) which should not be removed. 

Without a doubt, servicing front- 
wheel-drive components is a more in- 
volved job than many home mechanics 
are willing to take on. In some cases it 
may require special tools to torque the 
axle shaft nuts (which must be tight- 
ened to 225 lb.-ft.) r pullets to remove 
the drivBshafts or equipment to realign 
the front end after unbolting and rein- 
stalling front strut components. But 
regular inspection and maintenance of 
the CV joint boots, coupled with the 
knowledge of how these parts function, 
will go a long way toward making life 
with fretlt-wbeel-drive cars easier and 
less costly. lit 
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Save Gas , Saue Engine with ‘POLY* 



The following introduces one of the 
most full!} l tsled and credent! tied gas- 
uving T friction -reducing engine treat- 
ments ever to reach the mirk el! 

WHAT [S POLYT ‘Toly" is short for 
potylctrafluorocEhylcne (TFE). It is the 
slipperiest substance known to man (1981 
Guinn* Book of World Records, p. 188), 
The Pet rn Ion Corporation, makers of 
Slick 50, has invented a way to perman- 
ently hind this slippery chemical to your 
engine with one treatment. All you do is 
add one quart of Slick 50 to your oil dur~ 
mg oil and filter change. By reducing 
engine friction. Stick 50 increases gas 
mileage and horse power and reduces 
engine operating temperature, thus caus- 
ing your oil and engine to Iasi Longer. Just 
as important* it reduces metal wear, 
defraying costly overhauls. 

HOW DO I KNOW THIS ISNT A 
FRAUD? Slick 50 has same very impres- 
sive credennals. The “Consumers Digest" 
magazine (M arch /April. E9&2* p. 35) 
states "Slick 50 does reduce engine heat 
and ordinary wear, and our informal tests 
indicate that it will improve gas mileage 
by about 2 or 3 miles per gallon,” 
Researchers at (he Franklin Institute 
Research Laboratory , after applying a 
powerful ultrasonic cleaning process to a 
Slick 50 treated engine* were surprised at 
its permanence. They stated. “We actually 
expected the FetroJon Slick -50 TFE Resin 
coating to also be removed, hut later 
found it was still there." 

The FA A (Federal Aviation Adminis- 
tration} has fully accepted Slick 50 Air- 
craft Piston Engine Treatment (F.A.R. 
*33.49). An FAA test simulating 3400 
hours of engine use (equivalent io about 
70,000 miles on a car) showed almost zero 
engine wear! 

2500 miles after removing Slick 50 from 
the crankcase, lab tests at a leading uni- 
versity engineering experiment afatlon 
showed that the benefits of Slick 50 were 
still there. They reported a horsepower 
increase of 16-9% and 9.9% for light and 
heavy Loading respec lively. The Senior 
engineering researcher at the University of 
Southern California in San Diego stated 
this. "Slick 50 does increase horsepower 
and decreases fuel consumption in tests 
done at ihc university. "The Space Shuttle 
Columbia u%ch the chemical "poly" in its 
gears and bearings because it is the only 
chemical lubricant which can withstand 
the heal and corrosive elements of space. 

Perhaps most dramatic of all is a tor- 




ture test overseen by the Automotive Ser- 
vices Council for Pennsylvania and shown 
on television station WTYE. Three cars 
with between 75.000 and 1 29,0 OO miles on 
them were treated with Stick 50. Six 
months Later the oil was drained from 
each vehicle, and the cars were driven 
w it ho ut t he oi L plugs for a bo ut a ha If ho u r . 
The water temperature never rose, and the 
engines sustained no apparent damage. 
There are many more tesLt available. If 
you are siill skeptical, send S2 00 to defray 
printing and postage cost*, and wc will 
send you additional, more detailed test 
information, etc. 

HOW DO YOU TREAT AN 
ENGINE? Very simply. A few minutes 
before oil and filter change, add engine 
flush (sent free with each order) to clean 
oul the engine. Lei the engine idle for 10 
minuses. Then drain the oil, change the 
filter, and add the proper amount of oil 
Less one quart, Add one quart Slick 50, 
drive for 30 minutes, and leave it in the 
crankcase for 3.000 miles. As the engine 
operates, the oil carries the poly terra- 
fluorocthylcne between she parts where it 
is burnished into the pores of ihe metal. 
Once impregnated, it is permanent* so you 
do il onEy once, not each time you change 
oil One quart of Slick 50 will treat all 
standard: 4-, 6-, and Cylinder gasoline 
and diesel engines. 

WILL IT WORK WITH MOST 
OILS? Yes* Slick 50 will work with all 
petroleum- based oils and all synthetics 
that arc compatible with petroleum-based 



oils. An exception is graphite oils. How- 
ever. once an engine k treated* you can go 
back to a graphite tvpe if desired. 

WHAT ARE THE BENEFITS OF 
SLICK SO? Your actual benefits in per- 
centages may vary, depending on the kind 
of driving you do, vehicle condition, 
weather, and geographic area. By reduc- 
ing friction. Slick SOdoesall of the follow- 
ing: It increases gas mileage. It increases 
ho raepower— small economy can and 
Large RV^ really need thisf Lt reduces 
operating temperatures, thus increasing 
the lubrication and life of the oil and the 
engine. Last but not least, the drastic 
reduction in engine wear defrays or elimi- 
nates cosily overhaul* which could save 
you up to SI ,000 Slick 50 eliminates the 
“lubrication starvation "that a II cars expe- 
rience when first started before the oil has 
a chance to circulate. Up to of the 
engine wear on a car can be caused by this 
lubrication starvation. You receive all of 
these benefits for 53L95, les&than the cost 
of two tanks of gas. 

WILL SLICK 50 HARM MY EN- 
GINE OR AFFECT MY WARRANTY? 
No! Slick 50 is suspended in an excellent 
grade of petroleum oil which mceis or 
exceed h every manufacturers engine war- 
ranty requirements. In addition. Slick 50 
is the only product of its kind to have both 
an API (American Petroleum Institute) 
and an SAE (Society of Auto motive Engi- 
neers) rating imprinted on the package. It 
aha has a SF-CC-CD service 
classification, 

ARE DEALERSHIPS AVAILABLE? 

Yes. Mercian opportunity tn make hand- 
some profits. Having such solid test 
results from major institutions makes 
Slick 50 easier to sell than many other 
products. Free dealership information is 
sens upon request. 

Free engine Hush stnl with each order. 
Free shipping with orders of 2 or more. 

For purchase or fmlhrr information, 
call toll-free l -800-52 5-8624 (in Colorado 
call I -30.3-762- 1385) or send to SLICK 50, 
3148 £. York St,* Englewood, CO 801 IO. 
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Time travelers under the sea 



This fall an Israeli underwater archaeol- 
ogy team will return to Caesarea on the 
Eastern Mediterranean to travel back to 
ihe lime of Christ. Last year, divers 
identified the wooden ribs of a sub- 
merged shipwreck as parts of a Roman 
Empire cargo ship. The 114-foot hull, 
with bow and stem massing, is located 
in about 6 foot of water If the vessel 
can be draught lo the surface and 
reconstructed, scientists expect to have 
the first example of a Roman super- 
tanker. Archaeologists note that the 
ship probably had ng valuable cargo — It 
most likely carried grain 




Israeli divers off the coast of Caesarea 
examine an ancient Roman cargo ship. 



Submersible to a fault 

Most of California's strongest eartfi- 
quakes have their epicenters— point of 
origin — in the ocean . Little is known 
about undersea faults in The Earth Bui 
now geologists are studying the butioin 
of the Santa Barbara Channel off the 
California Coast. Helping them is a 
machine designed by geologist William 
Rrothoro of the University of California 
at Santa Barbara 



The Ocean Bottom Seismometer 
FOBS) looks like a wood stove with an 
extra appendage. Al its base are four 
horizontal seismometers tapped off by 
a metallic stack Filled with electronic 
controls. Four arrays of batteries keep 
the unit powered for up to one year of 
subsurface duty. Its acoustic transpon- 
der is highly sensitive end gives the ng 
the ability to "hear" a quake hundreds 
o[ miles away. 



Coming: brain transplants 

Are human brain transplants just 
around the comer? li looks That way 
University of Rochester researcher Don 
Marshall Gash says he and his col- 
leagues have Successfully transplanted 
healthy brain tissue from an African 
grpen monkey to the scarred brain of 
another of ihe same species. Next, the 
scientists will do a brain transplant in a 
higher primate The technique may 
mean restored memories to humans 
suffering from Alzheimer's disease. 

Halley turnoff 

The Astronomical League's newsletter 
Reflector recently carried with it the 
first issue of another newsletter. Called 
Park Skies for Comet Halley, the four- 
page journal urges those interested in 
seeing Halley's comet In ihe spring of 
1986 to lobby for the killing of all 
unnecessary outdoor lighting just for 
March and April ol that year. Halley is 
not expected to be as bright this time as 
it was on its la st pass For a copy of Dark 
Skies, write 10 : FredSchaat DSCH. HD 
No. 2. Box 248. Millville. N.J 08332. 



It all adds up 

Factoring is the breaking up of a large 
number into smaller units. Thus the 
number 10 has factors 2 and 5. 1 figured 
out that one by just closing my eyes. 
But suppose you want to factor a num- 
ber 69 digits long? You need some kind 
of formula, Scientists at Satidia National 
Laboratories have come up with a for- 
mula for factoring a 69-digit number. 
They used a powerful Cray computer to 
establish the technique. Next £ and La 
sciemiisis hope to factor n 71 -digit num- 
ber. creating a secret computer code. 

Cloudy vision 

Scientists using the Multiple Mirror 
Telescope in Arizona have made the 
first measurement of what may be a 
galactic-size cloud. The swarm Of dust 
particles about 19 billion light-years 
from Earth measures 15.000 light- 
years across. Our Milky Way galaxy is 
about 100.000 light-years in diameter. 
The cloud may be a new galaxy form- 
ing at the source of the original Big 
Bang Thai many believe started our 
universe. W 




Submersible seismometer Takes undersea quake readings from hundreds of miles away- 
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MONROE GAS-MATIC. 




THE FIRST PLACE. 



Now there's a replacement shock that's so superior, 
so advanced, you'll wonder why it didn't come on 
your car in the first place. Monroe Gas-Matic. The most 
advanced shock we've ever made. 

ADVANCED DESIGN. 

Gas-Matic features a nitrogen gas charge f TJ, and a 
Mlon./ steel priming valve (2J, that drastically reduce 
aeration for less shock fade. This advanced technology 
allowed us to open up the valves fBJ for reduced ride 
harshness 



consumer ride test that included potholes, washboard 
bumps, railroad tracks, curves and a slalom course, 
Gas-Matic was preferred 
3 to 1 over conventional 

shocks. - — - - 

GUARANTEED TO l ^ 

GIVE YOU THE BEST [-* *-*. . )*■ 

RIDE EVER. 

The best shock we've 
ever built deserves the 

best ride guarantee in the business. And that's what 
we gave it, 

"If in 60 days you don't agree Gas-Matic shocks or 
struts give you the best ride ever we ll replace 
them-at no charge-with any comparably priced 
shocks or struts. '* 

So if you want a better riding, better handling car, 
get die shock that should've been on it in the first 
place. 

Get a set of Monroe Gas-Matic shocks or struts. 

■See retailer for deiaiFs 

Mem rOfl Auto Equipment ^irj mti-*****^ 

gtanlMM at IHW+CO ft.uLOnVM.iT-l , , 



The results are dramatic 

In comparison testing to conventional shocks. Gas 
Marie handles better. Rides better. And gives you 
greater control without sacrificing comfort. 

The conventional shocks didn't even come dose. 

Consider this: Gas-Matic improves handling by 
reducing body roll as much as 1 4%. It reduces shock 
fade up to 43%, And reduces ride roughness and 
vibration up to 63% 

SO SUPERIOR, GAS-MATIC IS PREFERRED 
3 TO ION ALL ROAD SURFACES. 

We built Gas-Matic to be the best On 
every type of road surface, in a recent 






GAS-MATIC 



STEVE TOTH 



APPLIANCE 

CLINIC 






Repairing an old se* 

iielp r I have lost a dear friend, It's my 
t&46 Servet gas refrigerator model No. 
UR -6GDA serial No. 646105, It s been 
with me for years and now ids quit 
working. The name bums:, bui it wiii noi 
cool the refrigerator. Can this Servcl be 
recharged? in then? anyone in the 
Houston arcs* that repairs them? — Ber- 
nard L Ijgnhfirt, f fouston 
Servet Co. was sold to Whirlpool 
Curp way back in the laic l9S0s_ 
Whirlpool may have a limited supply nl 


iled-system refiigerai 

functional parts in stock for your refrig- 
erator Unfortunately, you'll have iu 
pinpoint the malfunction bo/bro you 
order pans The mailing address is; : 

W h irl] k ie s| Cor p. . 1 900 W h irlpool Dr. [ *1 
Porte. Ind 46350. Attention: Customer 
Service. Include the model serial num- 
ber. and the type ol gas you are using, 
LP or natural. Explain what pans you 
anr looking for. Thuy wiii cht?cfc thc?ir 
slock and find out it the parts you need 
are biiLI available. 


tor 

As far as having the unit serviced or 
possibly getting a sealed system re- 
paired. my only suggestion is to check 
your local phone directory under motor 
homes or travel trailer dealers. They 
use gas-absorpi ion-type refrigerators 
in their vehicles. IV s possible that they 
may be able to help you with the 
sealed-system repair. 

Or chock with your local gas utility. 
They may know of someone who can 
service or repair the system. 


Noisy defrost timer 

/ own o Coldspot frosdess side-by-side 
refrigerator freezer wkh mode! No. 
1067630512. serial No. E33S750Q5 
The problem is that the defrost timer 
became noisy and often sounds like a 
high -strung home running on hard 
pavement. 

1 had a now timer installed by r Sears 
and It wasn't iong before L he new timer 
goi noisy again. Am J stock with this 
horsey noise in my bome?—Ftenk G 
Bird. Abingdon, Va 

I Think not. Replacement timers are 
not usually noisy. The timer may have a 
defective part. L suggest tlial you gel in 
touch with the Soars service people 
again and have them replace the timer. 
Most likely. The part is still under war- 
ranty. 


Warped refrigerator door 

1 have .in Amaru side-by-side tefngers- 
tor- freezer, model No. SH22- 1. serial 
No. HI 1466544 in which i ho refrigera- 
tor door seems warped and out of 
shat x> near the bottom on the left Side. 
How do 1 repair this? All the door seals 
a re good. — Nick Valli. Trenton. NJ. 

Sounds as if your door may need 
realignment, or possibly the door gas 
kot may need adjustment. The first 
thing Lo do is Lo open the re frige raior 
door and remove everything from the 
door shelves on the liner. 

Next roll back the door gasket. Ijoqs- 
en all the retaining screws around the 
door soal Once the screws are ions 
erred, the door will lose much of its 
rigidity, 

Shut the dour nnd hand -shape it to 


the face of the cabinet by pushing in on 
the door at ail four comers. Then open 
the door careful iy and tighten two 
screws which are in the corner. Shut 
the door again to see that it hasn't 
changed shape. Reopen the door and 
tighten the rest of the screws. 

Sometimes after aligning the door, 
the door gasket won't rest flat against 
the face of the cabinet where It seals. 
The easiest repair is to put something 
behind the gaskot to hold it out so that it 
makes contact with the cabinet. Try a 
silicone sealer or something behind the 
gasket to help retain its hilt height 

Thudding motor 

We have a 1975 Hotpoint refrigerator 
with a top freezer, mode) No. 
IGPFP702C. serial No. OV2264291. 
which gives off a sharp thud whenever 
the compressor stops. The noise began 
three months ago with a quiet thud. 
Then the refrigerator began iu raide. 
We Ye afraid the refrigerator might ex- 
plode one of these days. Please ad- 
vise. — Mrs. Bessie Takemoto. Laguftp 
Niguel. Calif. 

There is no danger of it exploding, li 
sounds as if one of tho internal suspen- 
sion springs inside the compressor has 
broken Whai you are hearing Is the 
motor and pump assembly hitting 
against the side of the compressor case 
that envelops the whole horme?tic com- 
pressor. The only real cure is to have 
the compressor replaced. 

II yuu Aawf> .1 ptfubfon urf/i any appoint*, &£*nd your 

i^iMTSEWfT, iifrwHj %h-jf Jhr 1 rno^i'J .^ric/.vi'ruJ fturfiLlt.¥^ rtf 
ApilihlfK r Omk hipitb ? F iW-irAJiiir- FZ4 l/l/rM 57ih 
Sr . ti&w Yurt.. V V' lOQl !■> Sorry hvl Jv-fn-rs riinraH 

fjp ^ftpwvfrrpd mdr.-itliX/ttly 1 i?! i.viy^" ifilgftW 

»j'W be dj'sLU^-d L'i Ihi'? column 


Kids, adults, appliances 

Children are doing more household 
chores these days, especially in homes 
where the it ? an? iwo working parents. 
Whirlpool has published several book 
lets to help Leach children safety and 
energy savings in using home appli 
antes Two booklets in the form ot 
coloring books are: Color Me Safe (writ- 
ten ill English and Spanish) and Saving 
Energy Another booklet is Laundry 
Tips For Kids It's written for children at 
the sixth-grade reading level. Pictures 
in the publications show step by -step 
procedures to make them easy to fol- 
low and Fun for kids to use? 

Nice Things To Know About Safely 
With Appliances \S geared toward teen 
cujers ami adults Thih hcoklet contains 
information on installing and using ap- 
pliances. 


-r J Mr*W jHF 

By- x. 1 jja t-gHra 

Two bookltis dealing with ufe use of 
^pptr^nces available bam Whirlpool. 

To obtain copies, write to. Appliance 
Information Service- PM. Whirlpool 
Corp. Administration Center. Renton 
Harbor Mich 49022. Specify The book- 
let you want by tide. Allow four to six 
weeks for delivery. 
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DRIVE A 




YOUR LAWN. 




blade or snow blower. While an 
optional rear power take-off lets 
you operate a tiller. 

There are four Kubota G 
lawn and garden tractors, from 
10tol4 horsepower.Two models 
come with an easy-to- drive 
hydrostatic transmission. 

You can see and drive them 
all at your nearby Kubota 
dealer. Just say you want to get 
behind the wheel of a diesel. 

EUKUBOin 



It looks like a riding mower. deal longer than any gas mower. 

It cuts like a riding mower. But Other big tractor features 
this Kubota is something else. include a live front PTO shaft 
We call it a Kubota G. You drive to the mower. Unlike a 

might just call it great. Because belt drive, the shaft can't stretch 
it's the first lawn and garden and is unlikely to break.The 
tractor of such remarkably small result is a smooth, more even cut, 
size to ha ve a diesel engine . You can also attach a front 

A Kubota G tractor comes 
with a powerful 2- or 3-cylinder 
water-cooled diesel engine. The 
engines are built to the same 
exacting standards as our bigger 
tractors. And the advantages of 
a diesel engine vs. gas are many. 

Diesel is thriftier on fuel. 

Maintenance is cheaper,too, 
with no spark plugs, carburetor 
or distributor to wear out. So 
you can just concentrate on main- 
taining your lawn instead of your 
lawn mower. 

Most important^ Kubota 
diesel wiU last longer. A good 

- 1964 KuboaT^cwrCorpofsrkjffi 



Nothing like it on earth: 





NORMAN BECKER, RE. 



HOMEOWNERS' 

CLINIC 




Regluing a Formica 

Our Formic & kitchen countertop is 
glued onto fir plywood. Over the years, 
thv contact cement has it?i r/u in spofs. 
Formica rs also glued tightly along the 
edgo\ Can a glue he injected between 
the Formica and plywood to reghie 
t hem, even though dye uid contact 
cement ts still there? — Douglas San r y r 
Green Hay, Wi$. 

The countertop is probably loose 



countertop 

because someonEr periodically places a 
hot poi on it. When the temperature 
goes above 1 5£f F.„ the contact cement 
softens and starts to let go. If the 
contact cement is not too old, it may be 
reactivated by heating the area with u 
gun-type hair blower. You need a tem- 
perature of about 2QCf F on the surface 
of the Formica to reactivate the cement. 
Then roll the area with a roller and 



cover it with a board that is damped in 
place. 

JJ the contact cement is aging and 
cannot be reactivated, you can bore a 
tiny hole into the area from the under- 
side of the plywood so as not to damage 
the surface. Inject a, white wood glue 
into the urea. Push the loose section of 
the countertop up and down to spread 
out the glue. Then cover the area with a 
board and clamp it in place until the 
glue dries. 



Mildewing 

After removing the wood shingles from 
the roof, tilling in the roof deck spaces 
and re-covering the roof with asphalt 
shingles we developed a mildew prob 
fern on the interior wails. Even though 




For good airflow from [he attic, a combi- 
nation of vents.. such as The soffit and ridge 
vent! shown. Is recommended. 

we installed two attic gable vents, the 
problem still exists The house ts not 
getting enough ventilation, hut i m not 
sum how to rectify this — Jack Hurler 
Burlington. Colo. 

Ily Ml ting in the roof duefc spaces you 
altered the ventilation pattern os l he 
house. The .uric no longer breathes as 
easily fis ii use?£ 1 to. This causes a 
moisture buildup which resuhs in the 
mildew. 

Gable vents are helpful but only il 
they are adequately sized The effec- 
tive openings for louvers is not the 
same as the actual opening cut out for 
those louvers 

The gross area of the actual opening 
can be reduced by .-is much as fih 
percent, because of the resistance intro- 
duced by the louvers. II you have a 
gable vent with outside dimensions of 2 
x 2 ft., depending on the type of 



louvers and in sect screen used, you 
may only have an equivalent opening of 
about ! x 1 Ei 

An attic should have effective open- 
ings which are equivalent to 1/300 of 
the auic flour area. A single vem open- 
ing in art attic, even though it satisfies 
rhe i ota I area requirement, is not con- 
sidered adequate. The best meihod for 
ventilating an attic is to use a combina- 
tion of vents such as soffit (fascia) and 
gable vents, or soffit vents and a ridge 
vent. 

Hot water hassle 

My wafer healer is at one end of my 
home and my bathroom is at the other 
end. fn order fo get hoi water through 
f he faucets, ar least 80 it of cold water 
has to cotne out of she hoi water line, Is 
it possible to continue the hot water line 
past the bathroom and then return if 
into the water hea ter? Will this save a 
lot of water? — Anthony A. Wolak, Alh 
quippa. Ha. 

The hoi. water distribution system 
that you have is a none i rcu Idling type 




FM i£ pl&a&ed that Norman Heeler wilt be 
writing the Home*? users’ Clmi*? and will 
offer solutions to the frame repair and main- 
tenance problems of PM readers. Norman is 
prSEtdem of Universal Home Inspection Inc., 
a company he founded in 1971 to inspect 
and evaluate residential structures. He is n 
chart at member and past national director of 
the American Society of Home Inspectors, 
and a licensed professional engineer in four 
kvaip.f,. He has a Muster of Science degree in 
mechanical engineering from Perm State. 
Norman has also written a booA, The Ccm- 
pkfw Hook Of Homo Inspection, published 
by McGrawrHtlS. 



and is found in most humus. It is 
generally in stalk'd because it costs less 
for labor and mo terra Is than a circulat- 
ing hot water system Even though the 
noncirarlating system is very common 
it does have the disadvantage that you 
describe. 

You tan convert your system to a 
circulating hoi water system by install- 
ing a return loop on Tho distribution lino 
which runs from Lho last faucet to the 
hoi water heater. Ef the elevation differ- 
ence between the hot water heater and 
\ he fauces s i s great « r than 5 ft. r hen t he 
hot water circulation can usually be 
achieved by gravity (this is because hot 
wa ter rises forcing cooler water down ) . 

However, if it Ls less rhan 5 ft. or if 
there is a long horizon nil run. ihen 
you r ll need a pump for effective recir- 
culation of the? water 

This system has the advantage t>f 
making hot water instantly available at 
all the fixtures because it is continuous- 
ly circulating between the faucets and 
the hot water heater This type of 
circulating system will also shvp some 
water. 

Assuming there is a 'A-in.-dia water 
pipe between the hot water heater and 
the bathroom faucet, the 80 ft. uf pipe 
will contain 1.8 gal. of water which 
would have boon wasted To minimize 
heal loss and conserve energy, don’t 
forget to insulate ( he hot water distribu- 
tion pipes. PM 

Dc- jrtHj /1.-31T 1 d / hu ji' - ii h \t > w/uuit i 1 4i r nypatr pnsbtom? 
JSr.Tir f )t 1*1 1 t-ftirnrYm-JirTt f.'fr. 0 ir nv/iuAdJ 
j?24 U-W 5?tfr 5j ,Vriv Yt?rk NY If YUS l.rtirtF 
t^apnot tip answetwl indtviduBtfy pnciftlfjijs t4 

LVI^' will djf dtMISF'iltti 1.0 Efrd' I Ln'i.'j i I! I hx 

j.'yrjY' hiwm- rr-YS. :.«r ;i ntf rricintf.'fhim.w' Iti'lfi, qtuf PM\ 
Hotm* CinL" Cuirfn. S4 fxvrtp^ki Svnri ymir tuylrvi\\ 

w? rupBct+j - \ft t i-wrirc v Hftx iltJ-i. fl.diJid dry Station. 
NrwYorh N Y IQtOf 
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£ M Iwrii Now Sun I J £ * . »nc 

The new generation 1984 
Toyota trucks are turning the truck 
world upside down, 
because theyTe 
the most ad- 
'Wefji ift?\fe^vanced trucks 
. built But if 

truck had to 
do it all by itself, 
this would be the one 

Its the all- new Standard Bed 
with a big. powerful 24 liter SOHC 
engine, powering a 1400- pound 
payload" with ease, However, the 
biggest news is the price — 

$5,998** - making it Toyota's low- 
est-priced truck. Low price 
doesn't mean compromise, either 
Besides the 24 liter SOHC engine, 
4-speed synchromesh transmis- 
sion, and fully transistorized 



ignition, the Standard Bed comes 
with all this equipment: power-as- 
sisted brakes with ventilated front 
discs and rear drums, steering- 
column controls designed for ease 
of operation, mist cycle wipers 
with twin stream washer, and 
the comfort of full three-across 
seating. 

This truck is designed to be 
easy on the eyes. But the exciting 
new wedge-shaped front is not 
just for good looks. Its part of over- 
all improved aerodynamics. Add- 



OH WHATA FEELING! 

front and side windows with the 
bonus of reduced wind noise, 

The Toyota Standard Bed, 



ing to the lowered drag coefficient 
are the new flush surfaces on the 



It'll measure up to your tough 
demands for art all-around machine. 
And you'll see why ifs one of the 
new generation 1984 Toyotas turn- 
ing die truck world upside down . 

r litclp4jpi| t?cstap*Ati -Hhd iCJirfp 

’ T Hkr ufjHfhurrf s^u^lralcrJ ;eMil prtt* Oeekert inJuif 
retail price itui wr> H*ce d»* apt. r^Kfrrrk* 

p*nsprjr?jrjcp pGIHmih' «f regional! h required equip-mer i 

most advanced trucks eves* mm* 



THE NEW GENERATION 
TOYOTA STANDARD BED. 

IT MAKES HARD WORK LOOK EASY 






-- 
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THE PM 
WORKBENCH 




Abrasive erasers 

Sanding Insurance is the name of giant 
erasers made by Granlund Engineering 
Co. Ware. Mass. 01 082. The company 
claims Lhe erasers are effective in re- 
moving all kinds of embedded materia! 
from sanding belts, discs, drums and 
sheets, thereby increasing the; life of all 
abrasives The three sizes shown here 
am available in most hmxJwanc? and 
home renter stores and range in price 
from about S3 (for the pocket size} to $9 
(fertile bench- me urn model) The small 
pocket-size eraser is 1 in square hy 6 
m. long, while the workshop size ($8) is 
Vh in square by S in. long. The bench 
mount design is 3 in square and 1 '/? in. 
thick If you can't find the erasers in 
your area, write to the company for 
move i n format ion — Mike Stawnrs 





the imaller, 
handy, pocket- 
size eraser shown 
in foreground for 
any cleaning jobs 
when aw ay from 
Ihe shop. 



Clean bell senders, drums and other large senders with the workshop-size eraser at left. 
The Oench-nwiFit model frees up both of your hands for cleaning orbital* and discs. 



Drill press sander 

You"!] find this drill pross accessory 
handy for sanding smalt workpieces to 
a precise thickness. The rigid aluminum 
disc let's you remove from a few thou- 
sandths of an inch lo more than 7*? in 
on each pass. Made by Allen Co., Div. of 
Mote Inc. 1203 South 6ih St., Hopkins, 
Minn 55343. the Cyclo-Sander with six 
abrasive discs is $ l ft. 95 postpaid. 

— Hosario Capotosto 




Use the nonflexibie aluminum disc arm 
abrasive (above} In your drill press for 
precise sanding Jobs. -Remove raised grain 
In just one or two passes | below). 




Bevel check 

This solid brass, precision-milled .sharp- 
ening gauge gives you an accurate way 
to set the tool rest on your grinder. It 
also allows you to chock the honed 
edge after the sharpening job is fin- 
ished. Made of Lhi-ee separate parts that 
are assembled with two screws, you 
take the tool apart and line up the 
grinding surface or rest with the angle 
you need. The Bevel -Check con sains 
the four most papular angles for sfiarp- 
enmg plane irons and chisels. Ihe price 
is Si 7.50 postpaid from Aider Ltd., Box 
19500. St Paul. Minn. 551 19. 

—Mosario Capoio&to 



Super router 

If you do a lot of routing in hard 
materials, consider this brute from 




The maker claims that this m&nsitr router 
Is the most powerful one on The market. 




Check your bev- 
el after grinding 
with tool assem- 
bled |iop|, Use 
Individual tool 
parts io sec spe- 
cific angles. 




Black & Decker. With 37a hp, It offers a 
2CJ,QQO-rpm operating spec-id for wood 
and Other soft materials and a. 16,000- 
rpm speed for hander workpieces, such 
as aluminum. Even with that much 
power, the tool still has an electronic 
speed control and overload protection 
system The 15-pound tool s other fea- 
tures include ft Topside oiVoff thumb- 
switch for operator safety and control, 
and a shutoff probe device. The router 
is S458 Black & Decker Inc., Industrial/ 
Construction Div.. 625 Hanover Pike. 
Hampstead. Md. 21074 makes it. 

— Mike Siowem 



Ifytm im rtftjra aero&t a m nv pftrfucx writ] s ome spectal 
fn, Yiijjrr-.v, Aid ua know .ibeut jL Wntc Go- PM Work- 
bench. Ftoputw Mechanics* 2 ?A Wwt STtfi Si.. 
rant, xV.r. looiy. 
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One can or topical 'bargain' paint 



Who said all 
spray paints were created equal? 




If you ’re from the Til believe it when 
I see it’ school, you just saw it. Plasti- 
Kote brand spray paint simply goes 
farther, lasts longer than the so-called 
bargain paints. ' 

You get more coverage, and a 
tougher, longer-lasting finish with all 
Plasti-Kote paints. It stands to reason. 
We’re the leader in automotive spray 
paints, where second-best finishes 
don’t count. 

Let’s face it. The best part of paint- 
ing is getting done. Get done faster, 
better, and stay done longer with 
Plasti-Kote. We make good 
paint. And that’s the real 
bargain. 



plosti-kote’ 

We go farther. We last longer. 

icon Like 



left, no bargain in 
hiding power. 

Right, Plasti-Kote 
makes painting jobs 
disappear a lot faster. 



Left, no bargain in 
durability. 

Right, Plasti-Kote ’s 
beautiful finish 
stands up to 
a lot more. 






Don’t Buy 
a BIG 
TILLER... 



for a small job 

I f your garden is an acre or 
more, htre somebody to plow it 
Once a year and buy a 
Mantis-20 for yourself Mantis tills 
and weeds a practical 6 n to 9" 
wjde, turns on a dime and weighs 
only 20 pounds* Simply turning a 
300-pound tiller in a backyard 
garden is a challenge. 

Most big tillers were designed to 
just till (but many now offer clumsy 
“add-on" attachments as an attempt 
to justify their high cost), The Mantis 
was designed from the beginning to 
precisely match a small, powerful 
engine to a variety ol useful attach- 
ments tor your yard and garden, 
Most big tillers cost an arm and a 
leg. The Mantis-20 is a tough .durable 
prec i$ig n instrument . . yet it cos te 
a fraction of what you'll pay tor a 
big filler. 

Most machines are 
partially covered for 
90 days to a year Ma ntt s 
has a Ltfstima W&n 
rantyo n the tines, 
a Lifetime Re* 
placemen? agree- 
ment on the engine. 

Best of ail, you gel 
a 3- Week In- Your- 
Garden Trial ( ! f 
you don't like il ; 
we'll buy it back 
for every penny 
you paid!) 




Tlfiei so strong 

Iheyre guaranteed 
lor lifer 



p ^/foonrfe 



hiantti Mmifaduring Co, 

1458 Cdunty Lino Rtl . Depl. 439 
Hunlin^tton Villdry. PA WOfi 



I O Please RUSH me inJormation Qf\ She 
Man[ia-20 Tiller y Cultivfltr>r 

I Mame 

| Address 

J Ci ^ 

■ Stat* Zip 




Drip Irrigation Kit 




Garden kit f/pm R-a i h-j til/C d> Contains 
a-rp the parts [specially designed tubing, 
hose and flttlngs| and Instructions you 
need to irrigate a 1 0 - 20 -ft, garden. 




Lay I he tubing alnngirde the intended 
plant rows pr bury tubing up to & in. 
for minimum efflderuy and conservation. 



For convenient a <iruJ efficiency in wa- 
tering your garden consider this drip 
irrigation system from Raan|t?t/Cascade. 
The system sends an even Clnw of 
Writer directly lo she roots, drop by 
drop. This tenure eliminate^ r unoil and 
erosion and is an ideal way lo keep 
water on certain foliage plants 

Tubuig in the fcn is made of a unique, 
dun I - rha i r i bar cor ssi ruci i i m which a I - 
lows water lo pass through at low 
pressure, even if the tubing is buried 
under ground The company guaran 
lews an even water distribution in o 
continuous uniform pattern . This kind 
ol control moans you can he selective in 
wait ing plants .ii id discourage woed 
growth 

Both huso and tube are extruded 
from low - density polyethylene for fl ed- 
ibility and minimal brittleness at low 
temperature Tho fittings are molded 




Attach the Bl-WAll drip tubing to the Dura- 



Poll hpje with easy tP install fittings. A 
hole punch Is supplied with the kit. Use 
ordinary scissors to trim tubing ep length. 




irrigation cubing is Ideal for watering 
thos# prams whose roots must be kept 
wet, whlFe Ktn foliage remains dry 



from polypropylene tor durability The 
company claims these materials have 
been tested under radical temporal u.ri i 
changes and are resistant to cracking or 
breaking with normal use and care 

The kii comes complete with all ihr- 
pans you need lo install a watering 
system for a U) * 30-fr garden, includ- 
ing an anlisiphon device. Acc^surieb 
available Include regulator v fibers and 
a fertilizer injector The company also 
makes systems for the landscape With 
these systems you can water T neeit, 
shrubs, polled plan! 5 or hanging has 
Jcels and flower boxes. 

Made by Hainjct/Cascado. 271571 
Paz ltd. Laguna NtguoS Calif <12E777 
the systems are available m garden and 
home supply centers l.uiiElscape sys 
terns range from S20 to $30. and the 
pardon system is about 4 SO 

— Mofiirio C^potosto 
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HINTS 

FROM 



1 




Power pJunger 




Turn a conventional rubber Force* cup 
(plumbers frit?nd] into a power plunder 
by altering it so fore:o hydracU- pressure 
wafer through a drain Flore or cut the 
rubber ai the handle socket end substi- 
tute a VVin.dia, pipe for ihu handle. 

1 used a V-i'to J /?-m reducer and a 
short '/--in nipple between the pipn? 
and n length m '■/■■-in, rubber garden 
l lose Hose damps around the neek o[ 
the suction tup and at the pipe-hose 
connection, make the joints Walertifitu 
]n The kitchen and bathrooms, you may 
need a fautel adapter . 

— Da rid W. Huberts 




wrapper. 



jr.ljihat gives Anton i»>y Cleopatra its 
rtdi. distinctive, real tobacco 

taste, The most expensive, 
test-taking cigars are still 
made with the natural leaf 
fyjm wrapper. 
fig Aral at a very reasonable 
'gg*i price „ A &. C is die best cigar 
Mm for the money 
W In light or dark imported natural 
W leaf wrapper. In a variety of 
F shapes to fit your style, including 
Grenadiers. Classics, PaneteJas. 



A k C. The natural leaf wrapper cigar. 
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HOME & SHOP 



-NOW 



Garden and lawn tractor 

Designed to HE] the 1 niche between lawn and garden 
tractors. Ford' s YT-I6tan mow your Lawn. rill your garden, 
haul material 4 ! nr remove snow Us twin-cylinder 16-ftp 
engine can handle a 16-in. -wide tiller or power a 42-in 
mower. It has an electronic ignition and a manual transmit 
sion with (live forward.speeds and one reverse] speed. Other 
features include large tires for good traction., a blade 
floral ion system fur uniform cutting height and a belt- 
driven power lakimfF. Suggested ml ail price of the VT-16 is 
$2,001. Write to Ford Tractor Operations. 25tin Maple Hd., 
Troy. Mich 48084 




Grill design makes 
changing tanks easy 




Convenience is- the key feature in ihe 
Patau Range? Ft gah barbecue grill from 
Arkta Industries Ini.., Boa 534, Evans- 
ville. Ind 47704 The wheels for the 
grill are pari of a detachable rack that 
holds e he pro pat iu tank Wfter i cha rigir if j 
the tank, you just wheel the empty one 
3 way Replacing a lull tank is jusl as 
easy and requires no back strain. Burn- 
ers work together or separately The 
suggested retail price is 5349. 



Digger makes straight holes 



The secret nf the crossover dt?sign oE 
this hole digger is that it lots you dig a 
narrow hula straight down without 
widening the hole at the lop CO man- 
euver the handles Manufactured by 
Can-Do Diggers, 750 North Milford 



Road Highland 
Mich. 48031. 
(he new home- 
owner's model 
LW 56 weighs in 
rit 9 pounds and 

is 56 in. tall. 
Can-Do Diggers 
claims ii can dig 
a 6-in - dia hole 
40-in. deep m 
hard soil. The 
digger is made 
of steel blades 



You operate the 
handles like a 
posthole digger, 
but the crossover 
design allows you 
to keep the hole 
narrow. 







and 16-gauge, l'/.-m stc?el tubing with 
hardwood handles that arc painted 
bright orange Eor safety The home- 
owner's model is about S35 at Eiard- 
ware and home? renter stores. Write to 
the company Idr more Information. 




Two rechargeable lawn tools 



Cordless and rechargeable. Shrub 
Trimmer Model 8170 (near left) and 
Grass Shear Model 8270 {far left) are 
from Black & Decker 515 Glebe RcL 
Easton. Md 21601 The company 
claims that both tools provide al least 
3Q minutes nf operation on one charge 
In a storage/charger base. The Trimmer 
weighs 2 V* pounds and the Grass Shear 
weighs 2 pounds They cost about $47 
each and can he found at garden and 
home supply centers IM 
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That deep, deep black. That lean* swift 
shape. That recognized symbol of boating 
excitement. A Mercury outboard. 

It’s a machine made for your dreams. 
And a machine made to run like a dream, 
engineered to deliver the kind of superior 
performance and dependability that make a 
Merc one of boating s best investments. 

MORI EXCITEMENT FROM MERC. 

In 1984, the Mercury dream machines 
offer you more than ever before, with new 
features to choose from like factory -installed 
oil pre-injection on the 150 and 200. And 
today’s best power trim. 



And behind every Merc stands die 
Merc my Outboards System, the marine 
industry’s strongest manufacturer-to-dealer 
tocustomer network ever. From the newest 
technology; to dealers who help you buy 
right , The System keeps Mercury owners 
satisfied. 

MAKE YOUR DREAM COME TRUE. 

Over 6,000 Mercury dealers worldwide 
are ready to show you what the 1984 Merc 
dream machines can do. 

Now’s the time to make your boating 
dream as real as a fast slalom ride over your 
boat’s wake. Now’s die time to make it a Merc. 




OUTBOARDS 



The possible dream. 




Maybe the best way 

is to go strictly 





Most of us buy cars with our hearts. Not always our heads. We'd like to change 
that a little. First by giving you some information about Lynx now. And, 
second, by inviting you to call us toll-free at 1-8Q0-MERCFAX to get a 1984 Lynx 
catalog for a 



£^nal^ci^^^u-3 

irlarrl-B fpati irp^ li I iUp thivf? Fi nnf-vAyhppi 



Are other prices 
you've been 
looking at fol 

lowed by a standard ■ features list like this? Front-wheel 
radials. 4 ■speed manual overdrive transaxfe. Fold-down 
Halogen headlamps. 4-whsei independent suspension 
Overhead cam engine. Rack and-pinion steering 

Lincoln-Mercuiy Division C$Z^y 






OK maybe the gas crisis 
isn't going to plunge us all 
back into the Stone Age. 

But we'll bet numbers like 
these are easier for your 
pocketbook to swallow 
than some others you've 
been looking at, 

♦CorTfBW Id to psJ«t etei MPG-bi other cars 
*bu ■■ tesge i’-&v drier dtpe'd-rup or. 

**■. fTM-r ji >J w Aji-^v mg|h+3y r^eege 

toss Noi wit un oi’ihfliiK-.riru 

pfrWSaKrmg P*H affljiat-kJ 
! r ‘- i 

n ot just a bunch 



to choose a small car 
by the numbers. 





While Lynx's 35.7' turning diameter may help 
l you out of a tight bind in the parking lot. j 
^ its gene rous in ner space won't M 
put the squeeze on you and 
your passengers. 
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■ “Gawd on 13&4 fcfVMA Pirs&jujL'T Gai specraliona 
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A Lynx doesn't 
make you 
apologize fa 
the fact you've 
grown up 
It gives you 
51 A big inches 
ofshoufder 
room up front. 
Buckets of hip 
room. And 
almost douDle 
the rear-seat 
leg room of 
Honda Civic 
Hatchback. 



LIFETIME 

SERVICE 

GUARANTEE 



As pari of Ford Motor Company^ 
commitment to your total satisfaction, 
participating Lincoln- Mercury dealers 
stand behind their work In writing with a free Lifetime Service 
Guarantee. No other car companies' dealers, foreign or 

domestic, offer this kind or security, Nobody See your 
participating Lincoln- Mercury dealer for details. 



Mercury 



hot a.'. r 



■someth, 



n 3 yQu‘i! 



Lynx 



rV.T C- ■■m77T^jfi| 
nteili lenifydr- 

102 cu. It. you've ever seen^fijs 
With 85 cu. ft of passenger 
space and approximately 26 cu 
of cargo space with the rear seat 
down;* it will never make you wish you 
bought something bigger. 



total 

cubic 

feet” 



\\v rii - !>:■> 



PIW ELECTRONICS 
MONITOR 



Clever, inexpensive 

Robot kits am now available from sev- 
eral sources They're relatively expen- 
sive because they're equipped to per- 
form a variety of tasks. The basic 
$999 95 Honthkit Hero 1. lor example 
is a computer on wheels.. watJ~i sensors 
tor sound, light, motion and range. 

Now there's a new line of ingenious 
Movil minirtlbot kits from OWI These: 
simple battety-operaied kits, which 
range Irom $24.99 to $74.99, feature 
sound-sensor or infrared-activated 
movement, and transparent bodies. 

The $44,99 Hpcr Mouse has a built- 
in sound sensor and is activated by 
voice or by the high- frequency whistle 
included in the kit. 

Piper Mouse’s circuit board (like all 
Movit circuit boards) is a [ready assem- 
bled. so all you do ispui the mechanical 
parts together, using scissors, a small 
Phillips screwdriver and long-nose pli- 
ers. 

The three- wheeled Memocan Crawl 
er ($74 99) is the most sophisticated 
OWI Movit robot A cable-connected 
keyboard lets you load up to 256 steps 
into a ROM memory, which controls d 
sequence pf movements. You can even 
build an interface from the Crawler to 
your personal computer 

The OWI Movit robot kits /ire avail- 
able at some Heathkii stores Three 
more kits will be available this summer 



Good timing 

Most clocks oven those regulated by a 
quartz crystal, need to be * reset now 
and ihen. If you need the exact time, 
you can dial it. or build the most precise 
clock available in kn form 

Dial 1-900-4 10-TIME and you’ll get 
the time from “the most accurate clock 
system in the world' ’ for the 5Q-ceni 
phono call The service ts provided by 
the U.S. Naval Observatory and is 
based on the average of about 20 
commercially available cesium clocks. 

For $249.95, you can build The 3 ieath 
GC- 1 000 Most Accurate Clock, which is 
$389. 95 assembled and tested. Using 
an external antenna the clock scans the 
5-, 10- and 15-MHz frequencies of the; 
National Bureau of Standards broad- 
casts until it Locks onto the strongest 
signal. 

The microprocessor-based GC-IOGO 



robot kits 

L J eppy senses both noise and objects in 
it s path Mr Boatman can walk or run 
forward or backward on six insect-like 
legs. And Medusa takes a few steps on 
long legs, then stops. 

Circular The most fascinating oi 
them all. is awaiting FCC approval. The 
robot rolls silently on two targe wheels 
via remote control 



'W 




Th-f Piper Mou.se robot stands only s few 
Inches high. h p $ ronirolFed fay an ultrasonic 
whistle or by your voice. 



has a zero accumulative error arid is 
guaranteed accurate to within plus or 
minus 10 milliseconds because It's 
based on the NBS '‘atomic cluck/' 
which in turn is based on tho resonant 
frequency of the cesium atom The NHS 




H» thklis GC- 1000 Most Accurate Clock 
will keep time to within ,01 lecond. 



Hold the phone! 

If you have more than one telephone Lrt 
your house, you know how desirable it 
would be to have a "hold'" feature for 
them. 

Now. d new standard-type wall 
phone manufactured by Mura Corp . 
lets any phone in your house he pul on 
hold A unique, proprietary micro- 
processor-hased circuit, called Master - 
hold, is The part of' the Mura phono WL 3 - 
460 that does the job. 

Once ihis phone is installed, you can 
make a call at another phone in iho 
house— a Western Electric phone for 
example— put tho call on hold by tap- 
ping the hook switch, pick up the call at 
still another phone (of any make). and 
complete the 1 call. 

The hold feature automatically re- 
leases alter rwo minutes i£ the call 
hiisn'i been picked up during that time. 

The W P-460. which has a suggested 
list price of $79,95. also offers switch- 
able tone/rolury dialing, a 1 0-number 
memory with auromatit last-number 
redial and in-use indicator. The Wl 3 - 
460 is a fully modular, standard-style 
wall phone that mourns directly into an 
AT&T wall plate. 

This new Mura telephone is sold 
through department stores and home- 
entarrainmont centers. For details and 
m:m foforo^aUoo -.vi to the Mura 
Corp. at 385 West John St . Hicks vi He 
N.Y 1 1801 



dock is more precisely calibrated than 
the Naval Observatory docks, a I though 
the Observatory claims its averaging 
provides a better time standard, 

The Heathkit clock, which sets itself 
to tho correct time when first plugged 
in, or after a power failure, displays 
hours, minutes, seconds and tenths of a 
second Switches on the chassis bottom 
can be Set for the preferred time zone, 
12-hour or 24-hour mode, Daylight 
Savings, arid so on. For an additional 
$49 95. Heath's RS-232C output accos 
SOfy provides ASCII time for computer 
use. including month, day and year. 

Whether you use the GC- IODO Most 
Accurate Clock for timing critical ex- 
periments, or just for the pleasure of 
knowing you've got the right time, 
you’ve got a clock ’’whose perfect time 
is synchronized to the heartbeat of an 
atom," as Heath puts it. EM 
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Motorcraft Extended; Tip Spark Plugs are 
engineered to save gas in any properly 
tuned, normally driven car As you drive, 
they actually bum away sooty carbon 
deposits that sap your car's performance 
and power. They're a so designed to 



handle power surges of up to 38.000 volts — 
twice what your car should ever experience. 
For more protection and better gas mileage, 
get the Extended Tip Spark Plug from 
Motorcraft. Quality parts for all makes 
of cars and trucks. j 



Get ft together — buckle up 






Warning: The Surgeon General Has Determiner! 
Thar Cigarette Smoking Is Dangerous to Your Health, 








Wiid new took in wings; 
Fulur'rStlc concept to r A 
supprsonFC V/5TOL fljhtff 
combines radically new 
forward-swept wings with 
an advanced rhree- burner, 
£hr use -boosted iurbofan 
tnglnt. under study i>y 
British Aerospace^ It 
could push speeds up to 
Mach 2, more than double 
that of current Harrier, 
Benefits Of forward wrrtg 
sweep are higher irft r 
lower drag r iack of wing- 
dp itaJI and improved 
combat maneuverability. 




.■«, Jt-~ w. 



COMING: 
JUMP JETS 
THAT BREAK 
THE SOUND 
BARRIER 

Our vertical-takeoff Harrier is a 
great pfane, but it can't go super- 
sonic, Now the push is on for a 
Mach 2 fighter that can stiff land 
and take off like a helicopter. 



BY SHELDON M. GAILAGER 
Illustrations by JA Lapinski and Fred Wolff 



T he exotic shape you see above is not a 

scriptwriter's prop for a space- war fantasy. It's 
one of several dramatic new concepts for a 
supersonic V/STOL fighter that could combine 
Mach 2 speeds in combat with the ability to stop 
dead in mid-air and land or take off Like a 
helicopter. 

The only V/STOL (Vertical or Short Takeoff and 
Landing} fighter we currently have is the famed 
Harrier jump jet, pioneered by the British and 
recently upgraded in this country by McDonnell 
Douglas. The Harrier, which has been in service 
with the ITS, Marines for more than 1 0 years, is a 
tough, versatile performer with uncanny 
maneuverability, but it has one cridca] 
shortcoming — it can't go supersonic. Its top speed 
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1 HARRIER PILOT ABOUT TQ 
UNDERSHOOT ENEMY AFPLFES 
DOWNWARD-FIRING JETS, FUSHrNG 
PLANE INTO TIGHTER TURN 



HOW SWIVEL JETS CAN 
SWING A DOGFIGHT 



ENEMY 

FIGHTER 



HARDER 



2 HARRIER PILOT. 
NOW ON ENEMY'S 
TAIL, moves 
iN FOR KILL 



JETS HORIZONTAL 
FOR FORWARD FLIGHT 



JETS ANGLED FOR 
TRAN5ITIONFNG 
OR IN-FLIGHT 
MANEUVERING 



JETS VERTICAL 
FOR TAKEOFF. 
LANDING AND 
HOVERING 



‘ NOZZLES HORIZONTAL 
FOR FORWARD FUGHT 



Stepplngstune to the future; Newest U.S, 
Jump jet The McDonnell Doug Taj AV-BB 
Harrier II |top|, Is a greatly Improved deriv- 
ative of the earlier British Harrier with 



twice the range and payload. Though if I If 
subsonic It could provide the bask for a 
supersonk version- to come. Diagram 
shows how downward-swiveling thrust 



nobles make possible vertical takeoffs 
and landings and also permit trick moves 
In combat* such as deceptive jump-turn In 
this dogfight sequence, 



is Mach 0.93, or about 690 mph. 
putting at at a disadvantage whan 
striking deep at distant targets or 
whan tangling with enemy fighters of 
twice the speed. 

Somewhat embarrassingly for the 
West, the Soviet Yak-36 Forger, a 
VYSTOL fighter /bomber comparable 
to the Harrier, has a reported speed of 
Mach 1.1- — not a great deal faster 
than the Harrier, but definitely and 
disturbingly supersonic. 

The need For speed 

There was a time when jump jets 
wore looked upon as curiosities, same- 
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what Like the gifted child who's a whiz 
at math, but not very good on the foot* 
ball held. They were regarded as useful 
for a few very specialized jabs, but not 
really able to play in the big leagues. 

Now this thinking is changing fast. 
The startling success of die Harrier in 
the hands of British pilots at the F&Lk- 
lands in 1932 proved it could go against 
technically superior opposition even 
with its subsonic limitation, A super- 
sonic version would have been even 
more effective. 

Add to this such grim realities as the 
soaring cost of giant supercamers 
needed to handle conventional jets, the 



ease with which airfields can be ren- 
dered useless through new mass- 
destruction bombing techniques, and 
Russia's ominous lead in V/STOL tech- 
nology, All these factors combine to 
make the development of a supersonic 
jump jet an imperative need for U.S. 
and N ATO security 
A Harrier can land and take off in a 
space no bigger than a tennis court, 
enabling it to operate from jungle clear- 
ings, baitHe-damaged runways, short 
makeshift airstrips, even a country 
road. At sea, it can be handled by small, 
fast assault vessels, easily converted 
cargo ships and iow-oost "pocket canv 
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HOW PC B PRODUCES 
SUPERSONIC THRUST 




EXHAUST AFTER 
BURNING: JA17 u f 



MAIN * / m ^ 

COMBUSTION TWO 2-STAGE L 
CHAM BE R CO UNTERROTATf NG 

TURBINES DRIVE 
V COMPRESSORS 



AUXILIARY BURNERS JN FRONT 
NOZZLES BOOST ENGINE 
THRUST, DOUBLING SPEED 



PLENUM CHAMBER 



EXHAUST FROM 
REAP NOZZLES" 
1,256* F 



PROPOSED 

SUPERSONIC 

PEGASUS 



EXHAUST WITHOUT 
BURNING" ZiQ^F 



standard 

SUBSONIC 

PEGASUS 



3-stage low-pressure 

COMPRESSOR (FAN] 



B-5TAGE HIGH PRESSURE 
COMPRESSOR 



Modified Harrier, called the AV-BS* (top j, 
will l«t feasibility of utlng new Plenum 
Chamber Burning [PCS] to give supersonic 
thrust. Diagram above show* RoMj-Royce 



Pegai us engine divided Into two halves. 
Lower half represents current subsonic 
pcwtrplani without PCS. In upper half, 
more fuel Is burned In plenum chamber 



ahead of main combustion stage This 
raises exhaust-gas temperatures In two 
front no tries to a si ailing 2.41 7 9 F„ boost- 
ing thrust to supersonic Mach 2 range 



ers" without all the catapult launchers 
and arresting gear that conventional 
jets require. Moreover, with jump jets, 
a earner doesn't have to altar course to 
put its deck into the wind as it does to 
launch and recover today's aircraft, and 
landings and takeoffs can occur simul- 
taneously, without one interfering with 
the other. 

A hotter Harrier 

Our newest jump jet, the AV-BB Har- 
rier JJ developed by McDonnell Doug- 
las, is a greatly Improved derivative of 
the earlier British AV-8A that could 
become a steppingstone to an even 
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more awesome supersonic version. Al- 
though it's powered by the $ame Rolls- 
Royce Pegasus engine as the AV-6A. it 
has twice the range and payload capac- 
ity due to a larger high-lilt wing, is con- 
siderably more agile in combat, and 
carries advanced avionics that give It 
new aU-weather capability as a deadly 
ground-attack fighter/ bomber, 

A sophisticated laser-guided fire con- 
trol system automatically calculates the 
range, hearing and slant angle of a tar- 
get, tells the pilot what course to fly, 
then releases the bombs or missiles at 
the precise instant to assure a hit. A 
hands-off. blind landing system also 



enables a Hamer pilot to set the plane 
down In the vertical hover mode in any 
weather,, day or night, without his 
touching the controls. 

The Pegasus turbofan engine is a 
marvel of engineering ingenuity, tt con- 
sists of a three-stage low-pressure com- 
pressor or fan, an eight-stage high- 
pressure compressor, and two separate 
two-stage turbines turning in opposite 
directions on concentric drive shafts 
One turbine drives the first compressor 
clockwise, while the other turbine 
drives the second compressor counter- 
clockwise The reason for this tricky 
counterrotation Is to cancel out gym* 
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Dramatic Rolls-Royce concept for a super 
sonic V^OLjei [above j features movable 
canard foreplanes, plus a new three-noz- 
zle engine in replace Harrier s current 
Four-nozzle arrangement. Auxiliary PCB 



burners Jri from nozzles provide added 
thrust for supersonic speed, but can be shut 
ofT during subsonic Highr to save fuer. 
Advantages: simpler engine layout, fight- 
er weight, better-balanced thrust control. 



scopic forces that would make the Har- 
rier difficult to control m the delicate 
hover mode if all engine parts were 
spinning in the same direction. 

Four Swiveling nozzles, two on each 
side of the engine, direct the pressuriz- 
ed exhaust gases up or down in a pro- 
cess known as thrust vectoring. Tilted 
downward, the nozzles produce lift for 
vertical landings and takeoffs. For for- 
ward flight, they swing backward to 
provide horizontal thrust. 

Thrust vectoring can also be used in 
aerial combat, permitting abrupt 
changes in speed and direction to fool 
an enemy. By applying downward 
thrust in flight, a Harrier pilot can push 
his plane into a tighter turn to intercept 
a faster quarry, or he can use reverse- 
thrust braking to force an unsuspecting 
pursuer bo overshoot him and suddenly 
becomo the target instead of the attack- 
er. Such deceptive tactics enable a Har- 
rier pilot bo out-fly a normally superior 
opponent. 

Next step; supersonic 

The new AV-8B Harrier fI H now in 
production, is scheduled to go into ser- 
vice with the U.S. Marines next year- 
Meanwhila the search for an even 
mom potent supersonic version is 
already under way. The U.S. Navy and 
Air Force, until recently lukewarm to 
the V/STOL idea, are now eagerly eye- 
ing the prospect of a supersonic jump 
jet that could eventually fulfill all the 
functions of conventional fixed-thrust 
fighters, both on land and at sea, with- 
out the need for 2-mile-long runways 
and 4-acre flight decks. 

Fortunately, supersonic capability 
may not be as far off as it once seemed, 
Rolls-Royce is working on a method, 

fFfaasg turn to pag e B§£ 
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Modified Air Force F-15 jabovef Is 
fitted with swiveling Thrust nozzles 
and canard mini wings tp lest effect 
Jveness For STQt opera-lion, Though It 
can't move straight up and down like 
true V/STOL jet, It lands and takes ofF 



In half the distance normally 
required. At the top Is Boeing s 
proposal For advanced supersonic 
StOL fighter. Ft also has sw-vel ■ 
ing thrust nozzles and canards, plus 
recessed missile racks to lessen drag. 
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Computers, because of 
their "user-friendly" 
nature, are vulnerable 
to break- irrs. 




Experts are scrambling to keep up with a growing number 
of keyboard crooks who swindle $300 million a year. 



BY DENNIS ESKOW, Science Editor, AND LEE GREEN 



vices of a group of teenage computer buffs- — hackers 
to us Americans -to help them break into the Swiss 
banking system. The youngsters made random phone 
calls to telephones in Switzerland based on informa- 
tion gathered by the French tax sleuths. Within days 
they contacted several Swiss banking computers. And 
within weeks, having used trial and error to figure out 
tho computer codes, they gained access electronically 
to the accounts of people with addresses in France. 

Many of the cases are still in litigation, and the 
affected banking Institutions have since changed their 
software. But the damage has been done. Computer 
crime is the newest kid on the block, be it in France, 
Switzerland or America. So rapid is the growth of 
high-tech burglary that the FBI onJy this year began 
keeping statistics. 

Still, most experts agree that computer crime is a 
lusty baby, siphoning S3GG million a year from the 



N eutral Switzerland and neighboring France 
are embroiled in a war of words that may 
end in the downfall of the famous nurtv 

bnmd Swiss bank account system. And 

it s ail because of a small group of computer hackers 
and a team of French internal revenue officials who 
committed what Swiss diplomats have called ,L an 
outrageous computer crime." Computer crimes have 
been with us since computers. But with the advent of 
personal computers in tho past five years, electronic 
crime has gone from a trickle to a torrent. 

First word of the French coup rfe computer emerged 
late last year when officials in Paris sent out thou- 
sands of tax notices to citizens who had made cash 
deposits in what they had believed were 1 secure 
numbered Swiss accounts. The French government,, 
already dealing with a growing computer crime 
phenomenon, apparently decided to enlist the ser- 
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In the box-office hfi War Games 
[right], the Pent agon was baffled 
by a hacker who broke into a 
computer and nearly started 
World Wat 111. A reaJ-JIFe preven- 
tive measure fbeFow) uses finger- 
prints as a pats key" Into the 
system. TV's Whtx Kid s [bottom, 
right) are good guy hackers. 



Games, reportedly started its iilidt 
computing on a lark. It doesn't take 
much expertise to perform the break- 
ins they accomplished. To get into a 
computer network, they would call tele- 
phone numbers randomly, using tele- 
phono prefixes listed in the book. By 
varying the last four digits in a phone 
□umber, such computer burglars fre- 
quently stumble onto a system, some- 
times a secret system. 

Hitting the password 

Once they reached a computer r It was 
a matter of trying scores of passwords 
until they hit on the right one to open 
electronic files. Computer passwords 
can be given in the form of numbers or 
words. In either case, a bright operator, 
with a hint at the type of work being 
done at a particular institution, can 
often come up with the code. 

Still many systems try to make them- 
selves accessible and only somewhat 
hidden. In one case, a vice-president at 
a Flew York area technical college told 
us he was fooling around with his 
personal computer one night when he 
stumbled onto a research computer at a 
West Coast university famous for its 



national economy by even the most 
conservative estimate - 

The crimes range from hackers 
breaking into computer networks to 
bank robbers electronically transferring 
funds to their own bank accounts. Both 
the hardware and software industries 
are racing to stay ahead of the computer 
crooks, but the task of defending 
against intruders is made extremely 
difficult by tha very nature of comput- 
ers They're supposed co be accessible, 
or user-friendly, as their creators like to 
say. 

Computer crime surfaced in a small 
way in 1967 when a New York bank 
fired and prosecuted a vault trustee 
who had been using the institution's 
computer to shave fractions of pennies 
from interest on long-term accounts 
Hie take reportedly exceeded $100,000 
Bur hack in the 1960s and early '70s 
such crimes were isolated. With the 
advent of personal computers that can 
get on-line to most any system with the 
use of a telephone connection (modem) 
the computer crime Industry has bur- 
geoned. 

To combat computer criminals, pro- 
grammers have been seeking the per- 
fect secret code, and hardware manu- 
facturers have produced machines that 
take fingerprints of the user, switch 
phone lines and even trace calls The 



FBI which has tracked a couple of 
sensational computer cases, has also 
gone to work. In some instances they've 
even recruited computer hackers to 
help catch electronic burglars, accord- 
ing to some reports which the agency 
doesn't deny. 

Last year, the FBI broke up a ring of 
Milwaukee area hackers who had dis- 
covered a way to bring a Federal Ener- 
gy Department laboratory's system on- 
line. In addition to several colleges and 
hospitals, the "414 gang'' (so- named 
for the Milwaukee area code) broke into 
a computer at Los Alamos National 
Laboratory, whore sensitive work is 
done on nuclear fission. Did the FBI 
employ teenage hackers to help arrest 
the gang members? 

L T can't comment on any such re- 
ports," replied Tony Adamski, chief of 
the FBI's Financial Crimes Investiga- 
tion Unit. "It's an ongoing case/' But he 
wouldn't deny that the FBI has used 
and still uses young hackers. "With 
computers, as with anything else, we go 
to people who have the Information," 
he said. 

The 414 gang, apparently inspired by 
last summer's box-office hit movie War 
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TV viewers of the 1 904 Rose Bowl saw 
a great computer prank: Cal Tech 
students tapped into the Rpse Bowl 
scoreboard jlcftj and changed team 
name's from UCLA and J Hindis to Cal 
Tech and MIT. MicroSentty (below) 
can divert an unauthorized computer 
entry and trace the call to the intrud- 
ers terminal. Early form of system 
protection (bottom, far left) used a 
sample combination of Setters as a 
code. Computer goes om of service 
after the third Illegal attempt to gain 
access. Enery ption decrypt I on codes 
(bottom! center] let you log onto the 
computer easily, but display wiiJ be 
garbled without a secret code 
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work i n computet techno Logy. "On my 
screen came the identification. It told 
me I was in the school's main computer 
system and asked for a password/' the 
technical college officer says. ’1 tried a 
few and kept getting the message, 
Invalid Password, tty Again/ On the 
third pass, 1 got the message, 'Wrong 
Password — Need Help?' rp 

fc T asked for help, and within a few 
minutes, the computer showed me how 
to gain access to its files," he said. ”| 
took myself off-line quickly/' 

The most vulnerable of today's sen 
phjsticated systems are the large net- 
works- Computer terminals located in 
several different places are tied to a 
central computer by telephone lines, 
which have never been tightly secure, A 
user with sophisticated software and a 
telephone modem can reach such com- 
puters by turning on his workstation 
and calling telephone numbers. Given 
some basic knowledge, a bit of inside 
information and a larcenous personal- 
ity, any sharp user can get into comput- 
er crime. 

The defenses against such crimes can 
be broken down into four broad catego- 
ries: physical security, access control, 
transmission security and encryption/- 
decryption (or coding/decoding). 

Physical security is the simplest and 
cheapest form of computer protection. 
It starts with locking up computers, 
tapes and disks, and hiding printed 
matter that could help a criminal. The 
Maine Manufacturing Co. sells a large 
steel enclosure for a terminal. The An- 
chor Pad Co. makes a mat placed under 



the computer. With a patented adhe- 
sive, the mat holds the computer to a 
desk and it takes 5,000 pounds of force 
to remove the machine. Good physical 
security is a basic pan of any computer 
security system. 

Aopess oamrttf is probably the most 
common approach to keeping the 
wrong fingers out of the computer cook ^ 
ie jar. The most prevalent access control 
is the password, such as the one you use 
to get into your electronic banking ac- 
count. The problem with such systems 
is that passwords are often easy to 
guess. But hardware and software man- 
ufacturers are working furiously on that 
problem. 

The Fingermatrix machine, made by 
Fingermatrut Inc. of North White Plains, 
N.Y., eliminates the possibility of gain- 
ing access simply by learning a pass- 
word. When someone tries to log on to a 
computer terminal using this system, a 
display panel on an attached Fingerma 
trix box asks him to enter an identifica- 
tion number and then place a finger on 
the device's scanner. The fingerprint is 
"read" by a laser scanner. If your 
fingerprint matches that stored in the 
system under the ID number, a connec- 
tion to the computer is made. 

Call-back technique 

Other new systems use a call-back 
technique. Digital Pathway s Defender 
T[ provides a specific password for each 
phone tied into a system, Call ibe main 
computer, give your ID number and the 
system tells you to hang up. Once the 
connection is broken, the computer calls 
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you back at a number matched to your 
ID number. 

Such a system might have prevented 
one not-too-celebrated crime from hap- 
pening in New York in I9S1. A Board of 
Education computer systems manager 
was charged with theft of services for 
using a school computer system to 
handicap horses. Ho worked on his 
system for well over a year before 
getting caught. An access control sys- 
tem likely would have stopped him, or 
at least clearly identified him, early in 
the game. 

Tran stu isciun security is a highly 
sensitive area, one which most experts 
don't care to discuss. Since the inven- 
tion of the telephone, both the cops and 
the robbers have come up with a pletho- 
ra of ways to invade a phone line. Even 
when detection devices alem a user that 
his system is being invaded, it's difficult 
to trace the invasion to its source. 

The security chief for one lab, who 
asked not to bo identified, says switch- 
ing systems often are used to trace an 
unauthorised call- When an outsider 
tries a bad password on a system, he's 
told to try again, Sometimes, authorized 
users forget their ID code or make a 
typographical error in entering the ID. 
The user gets a second chance and, if 
he's wrong again, the system switches 
(Pleasa turn to page 9S) 
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CAMPING-GO LIGHTLY 



Now you can hit the trail with a load off your back, 

BY BOB WOODWARD; Photos by Ed Zak 



T he latest lightweight gear takes as much as 1 5 
pounds off your back without sacrificing comfort 
when you arrive in camp. Some backpackers and rabid 
hike- in campers have long been so weight-conscious 
they cut ha If the handles off their toothbrushes and do 
without many of the comforts of wilderness life. They 
have the right idea, but many campers don't know 
how much lighter — and better — some of the latest 
ultralight gear has become. It can shave pounds 
instead of mere ounces from your load. 

Improvements in fabrics, design, construction and 
materials make the canvas tents and heavy blankets of 
the past obsolete . Almost every piece of camping gear 
has sweated at least half of its one-time weight to 
make your excursions less work and more fun. You not 
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only have to lug less, but can live better when you get 
there. 

Paying more for less has never been a favorite 
American sport, but in buying ultralightweight camp- 
ing gear, you really can achieve this architectural 
ideal- — tess is more. If it weighs less and works as well 
or better, it is indeed worth more. 

Take tents. The two-man A-frame canvas pup tent 
of the '50s weighed about 12 Lbs. The Army's shelter- 
half of that period was so heavy each man carried only 
half his tent — no buddy, no shelter. And even when 
buttoned together, it had no floor. Then came the (Mb. 
nylon mountain tent of the '60s and "70s, which was 
half the weight for a whole tent. Now, in ultralights^ 
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Launch Kbur Experiment OnThe 



SPACE 



SHUTTLE 



I t J s T-minus three months and holding. And the cargo bay 
door is still wide open on the Space Shuttle, Due to changes 
in the NASA container configuration, Popular Mechanics' 
Space Shuttle competition (see Ptit Your Own Project On The 
Space Shuttle , page 102 f Apr. r B3) has been reopened And 
your project could be launched into orbit sometime nest year. 

You don't need an advanced degree to join our Space Shuttle 
competition. Just a little imagination. If your idea wins first 
prize, you II travel to the launch site, mission control and the 
landing she courtesy of the Bushnell Div. of Bausch & bomb. 
The winner also will receive Bausch & bomb's Criterion 4000 
telescope. Second prize is a Celestron C-90 spotter scope And 
third prize is an Edmund Scientific Astroscan telescope. 



Phase 1 



l. 



Vifo've already received hundreds of experiment proposals 
from our first call for entries last year. Those are being held by 
the competition judges at the New York Institute of Technol- 
ogy. But if you missed the last deadline, you've got one more 
chance. The competition is in two phases. In the first, you 
dream up an experiment and send it to: Shuttle Competition. 
Popular Mechanics, 224 West 57th 5t., New York, N,Y. 10019. 
The first-phase entry should be typewritten or block printed 
on a single sheet of white paper. Your name and full address 
should he centered at the top of the page. 

PM 's Shuttle container can be launched as early as the end of 
1985- Your proposal should call for an experiment or experi- 
ments that can fit into a 5-cu,-ft, canister, Tbtal weight of the 







First pH» In trie contest Is a trip Id 
the launch and Criterion 4000 telescope, 



You design the experiment. PM builds ft. 

NASA sends It up. And the winner 
goes to the launch. 



BY DENNIS ESKOW, Science Editor 



experiment must be under 1 00 pounds. Don't worry about the 
technical details of the experiment, A graduate school team, at 
Hew York Ttech will supervise construction of our rig. Just 
keep in mind some general constraints. If your experiment 
involves plant or animal life, you should explain how life 
would be sustained in the air less ness and weightlessness of 
the cargo bay. The experiment should be able to withstand 
temperatures up to 200° E and gravitational forces of 4g's. 

No project involving lithium batteries will be accepted Pro- 
jects using structural plastics or composites will be subject to 
omgassing, and your proposal should take that into account. 

Ybdr entry must be postmarked by midnight r Sept- 15, 1984, 
If you already have entered and want to take advantage of the 
larger cargo container, you may submit a second entry. 



Phase 2 



The top 25 competitors from the first phase wOl be notified 
in late October and will be provided with more details on 
Cargo bay conditions. Each finalist mu$t then write an ex- 
panded proposal to a maximum oflO pages, including illustra- 
tions, All entries in both phases become the property of 
Papular Mechanics, which reserves the right to print all or 
part of the entry and the author's name. Devices designed for 
the launch may be patented by PM. 

The second -phase proposal must be submitted to PM post- 
marked no later than midnight, Feb. 15, 1985. Winners will be 
chosen by a distinguished panel on Mar. 3G, 1985, W 




A Japanese experiment jippi videotaped 
snOw crystal formation. A West GetTrian 
experiment [-above] called for law voltage 
me+tJngof metal, but the unit malfunctioned. 





A Look At The 
Competition 

PM r s Space Shuttle experiment will 
be Launched in a canister as part 
of NASA's Getaway Special (GAS) 
program. Thus far, NASA has flgwn 
over 20 GAS payloads, including pure 
science and practical technology 

experiments. 

Japanese experimenters chilled 
their GAS canister and ran a fan in it to 
simulate wind- An internal injector 
added moisture to the chamber and a 
video camera photographed the for- 
mation of snow crystals. They ap- 
peared to be spherical with patterns or 
facets on their surfaces 
west Germany's $p*tce agency Spon- 
sored a GAS payload with some practi- 
cal do-it-yourself material inside A 
small X-ray camera was installed to ex- 
amine various samples of metal as 
they melted under the heat of a Low- 
voltage electric oven Unfortunately 
the battery pack powering the System 
malfunctioned and the experiment 
didn't come off. The West Germans 
will get a second chance next year 

Other GA5 payloads have included 
samples of quick -sprouting seeds to 
measure the effect of weightlessness 
tin plant growth, and snidering small 
strips of metal in orbit. 

—Dr. Herbert Fox 
JVetv York Institute of 7fccbncJt?gy 
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Get Ready For A 

New Kind Of 
Automata Transmission 

An overgrown snowmobile transmission 
with belt drive may propel your next car. 



BY MICHAEL LAMM, West Coast Editor 
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SEPARATED FOR 
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DAFAtahro VariOmattt trammlwleo was 
Introduced In 1 9S8. Two reinforced V-DeJtJ 
and four split puireys are used to 
transfer power to the rear wheels. As 
the pulley halves move In or out, their 
working diameters and drive ratios change. 
PuHey halves are controlled by 
centrifugal weights and engine vacuum. 




W hat would you say to an automatic transmis- 
sion that gets up to nine percent better gas 
mileage than a five-speed manual? One that 
also delivers better acceleration above 40 mpb? One 
that never bumps or jerks when shifting; that's 
simpler, smaller lighter, and will eventually cost less 
than a conventional automatic? 

That transmission is here today. It*s the result of 
new technology wrapped around an old idea. The 
continuously variable transmission (CVT) is coming 
on strong with at least four overseas automakers, and 
we T li soon be seeing it in Detroit cars, too. 

Volvo already sells a CVT in its Dutch-built, sub- 
compact 340 series. The Volvo 340 Isn't sold in 
America, but it might be in the future. 

Fiat recently announced a CVT calied the Ung- 
matic. Ford of Germany will put a CVT into production 
shortly that J s similar to Fiat's. The similarity isn't 
surprising, though, because the transmissions were 
developed jointly. Fiat and Ford worked together on 



the design, and ford plans to manufacture CVTs for 
Fiat, among others. 

Not that the Ford/Fiat engineers worked alone. 
Development took place under the experienced eye of 
a Dutch firm named van Doomed Transmissie BV. 
Back in 1958, the van Doome family launched the tiny 
DAT automobile and gave the world the Variomatic 
CVT. That same basic transmission survives today in 
XhQ Volvo 340, 

Fiat will be selling its Uno-matic by the time you 
read this. Ford hopes to introduce a more sophisticat- 
ed, microprocessor-controlled version of this same 
CVT, dubbed the CTX (for Continuously variable 
TransaXle) next year in European Fiestas and Escorts, 

The Fiat/Ford CVT differs mechanically from the 
Volvo type in several ways. For one thing, the rear- 
drive Volvo 340 uses two steel-reinforced rubber belts 
and two sets of split pulleys, each unit driving one rear 
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Flat traramlu Ion 
(left and below) lum 
a jingle belt In a front- dHve 
EransaxJe. Power pauej from the 
flywheel through a dutch pack to a 
planetary gear Jet (which determines 
forward or reverse), then through 
the pulleyfbePt let, reduction gears, 
different lal and axle*. Meta! Jlrckj In 
belt (bottom} push against one 
another to trarumtt power. 
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wheel. The Fiat/Ford CVT, in contrast, uses a single 
Steel belt. Only two pulleys, and is designed specifical- 
ly for front- wheel- drive cars. The Fiat/Ford CVT fits 
into the same space as a standard five-speed gearbox. 

General Motors is also experimenting with a steel - 
belt CVT for its small Opel Corea and Nava models. 
GM hopes to be in production by 1986. In addition to 
Opel, General Motors' CVT might find its way into the 
upcoming Chevette replacement (T-car) as well as 
Toyotas, Suzukis, lsuzus and perhaps other Japanese 
automobiles. Rumor has it that GM of France is 
revamping its huge Strasbourg gear plant in prepara- 
tion for building a "radically different generation of 
automatic transmissions, 1 ' most likely a CVT. 

Two independent German transmission manufac- 
turers, PIV in Bad Homburg and ZF in Friedrich sha- 
ven, are likewise experimenting with CVTs and hope 
to Supply them to such automakers as Volkswagen, 
Audi, BMW and Mercedes-Benz. The PIV and ZF 
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Thrilling 
Than Ever! 



BY ARMAWD E.N5ANIAN 
Mustratron by Niqhthawk Srudios 

Y ou r U duck for cover when you see the latest in 
3-D. Twin-camera techniques, holography 
and 3-D television are joining the famiiiar Land 
system, which uses two polarizing filters to bring 
pictures to life, 

3-D theory 

Attempts at 3-D imaging go back to 1838, a 
year before photography's birthday Sir Charles 
Wheatstone roccgniz&d that it's our binocular 
vision that lets us perceive depth. He demonstrat- 
ed this with experiments based on the fact that 
each eye sees an object from a slightly different 
point of view (about 2 5 A inches apart). The brain 
combines these two views to create images of 
visual depth. 

Wheatstone drew pairs of pictures of simple 
shapes, one as soon from the right eye F the other 
from the left. He mounted these in a device he 
called a stereoscope (from the Greek for "solid" 
and fcl to see"). It enabled a viewer to see each pair 
as a single image that showed depth. Photogra- 
phy soon popularised stereoscopy beyond Wheat- 
stone s expectations, 

3-D movies 

Stereoscopic cinema applies the same basic 
techniques as 3-D still photography. Actually, the 
first motion picture was filmed in 3-D in 1BBSJ by 
William Friese-Green (yes, before Edison), 

Two images of the same scene are recorded on 
film with matching Lenses about 2 Vs inches apart. 
This interocuJar distance may be changed, de- 
pending on subject distance and effect, desired. 
The pairs of images are filmed simultaneously by 
either two individual cameras or with a single unit 
using a beamsplitting device attached to the lens. 
The Latter places two individual views either side 
by side on the film or stacks one on top of the other 
via complex prisms, as in Spacevision's Trioptis- 
eope lens system. 

Both images are then projected superimposed 
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THREE WAVS TO SEE l-D 



I The traditional Land system require* two polarizer* between the 
movie projector and the screen. Pola raid-filter glasses must he 
worn to separate images so viewer sees one In each eye. 



2 



Multiplex holograms require viewing from several angles to get 
the full 3-D effect. Walk past this hologram, called "the KHs/ r and 
you s« the right side of our model. She raise* her hand, wafu a 
kiss to you and lowers her hand, then you see her left profile. 



3 Twin video cameras are the baste for the StereoDlmenilonal 
system recently announced by Stereographies Corp. for 3-D TV 
viewFng, The drawing at tar right shows the dual-camera setup. 
Twin-camera technique Is also used for the incredible firm Ategfc 
Journeys at Disney s EPCOT Center. 
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With the Land system, two images 
are projected through a pair of po- 
lar! zerf and onto an alumFnfred 
screen, The monsters hand will 
reach right out at you when viewed 
through 3-D glaucs. 



tOftsTKCH. 
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Cool 

Summer? ' 
Shelters 



9 <? 

V 

m i 



Build one of these 
outdoor havens, 
then relax and 
entertain friends 



4 



* - ”, *v *# i 



A ny one of these yard structures will shield you 
from the hot summer sun while letting the cool 
breezes through. They're handsome additions to your 
garden, and they can serve as supports for climbing 
vines. 

The gazebo (project No. 1) is a retreat you can use 
for picnics, reading or just sitting and thinking. It's 
also a picturesque spot to have a party. The attached 



arbor (No. 2) shades one side of the house while 
providing a place for outdoor lounging on sunny days. 
The lattice enclosure (No. 3) is a play area during the 
day. In the evening, adults can relax within it. The 
arched trellis (No. 4) r with its built-in bench, provides 
an attractive touch at the yard entry. 

If a project catches your fancy, stop to consider how 
it will fit into your overall landscape. Consider its 
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1 
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3 

4 



This, square gazebo is built on a slab. The hip roof Is 
supported by 1 2 posts. A railing surrounds the structure. 

The arbor attached to the house, has notched crosspieces 
that are perpendicular to the rafters for added support. 

Lattice walls of this enclosure help air circulate, Jt r s a 
hideaway for kids by day, retreat for adults in the evening. 

The open Fatlicework of the arched trellis supports clinging 
vines. The structure serves to enhance the yard entry. 
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placement for maximum enjoy 111 Wit end 
sun and wind protection. If the project 
involves excavating, know where any 
septic tanks, sewer and in-ground elec- 
trical lines are located. 

Check the local building codes. Verify 
your property lines and see your prop- 
erty deed for possible restrictions be- 
fore you purchase materials. 

Any wood that conies id contact with 
the ground should be a heartwood that 
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Is naturally decay resistant — for exam- 
ple, redwood or cedar. Pressure-treated 
wood designated for in-ground use is 
also a good choice. Other parts of the 
structure can be fir or pine. However, 
they should he painted with a good 
quality exterior paint or finished with 
another exterior finish 

Although they are slightly more ex- 
pensive than galvanized nails, stainless 
steel and aluminum nails are preferred, 
since they will never rust. For overhead 
projects such as roofs and arbors, com- 
mon nails are recommended. For closer, 
decorative work, such as lattice, use 
finishing nails. Set their heads and fill 
the holes with wood putty. 

Use resorcinol where glue is needed, 



for example, in conjunction with finish- 
ing nails. Mix a small amount at a time, 
especially if you are working outdoors 
in bright sun. 

1 Garden gazebo 

This gazebo is built over a poured 
concrete footing and m S-in.-thiek con- 
crete foundation wall which supports a 
concrete slab. First, lay Out the 9-ft.- 
square area of the slab using stakes and 
a mason's line. To check each comer of 
the rectangle for square, measure 3 ft. 
from the stake along one line and 4 ft- 
along the second side. Measure the 
distance between these two points. If it 
is 5 ft,, the comer is square. If it isn't. 
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adjust the lines until the comer is 
square. Repeat for ihe other comers. 

After the comers are defined, set up 
batter hoards for use as reference 
points about 4 ft. outside each eomer. 
Ea-ch sat of batter boards consists of 
three 2 a. 2 stakes joined by horizontal 
1 x6s so that the assembly will dupli- 
cate the right comer angle of the slab 
area 

Transfer the strings of the slab area 
from the comer steles to the batter 
boards. Then remove the stakes that 
define the slab so you can dig the trench 
for the footing and foundation wall. 
Check your local codes for needed 
depth and other specifications r and 
make arrangements for inspection if 
needed before pouring. In areas with 
sandy soil, you must use foundation 
wall forms. 

Pour the footing and key it by making 
a center groove with a 2X4 about 2 in. 
deep so the footing and foundation wall 
form a good bond. Let the footing set 24 
hours, then pour the wall and slab at the 
same time. 

Preparing the slab 

To prepare the slab r dig the slab 
excavation IQ in. deep and 2 ft. wider 
on each side than the planned slab. 
Make a form of 2X&s secured to stakes 
driven into the ground to define the 
edge of the slab- The top edge should be 
the proposed height of tho slab. Brace 
the forms at least every 3 ft. 

With a sharp shovel dig the area for 
the foundation wall around the perime- 
ter of the slab to the required depth, 
Cover the slab area with 6 in. of gravel 
making sure it doesn't fall into the 
foundation wall area. Screed the gravel 
to level it A 2*4 about IQ ft. long can 
do the job and wfii come in handy later 
for screeding the concrete. Install rein- 
forcement wire mesh over the slab area, 
placing it on brick located about every 3 
ft., so the mesh will be centered within 
Lhe slab. 

Hose off the gravel and forms before 
pouring concrete. Spread the concrete 
in place with a spade. Use a screed to 
compact and Level the slab- Install an- 
chor bolts for the post fasteners before 
the concrete hardens. 

Smoothing the surface 

You can eliminate lumps of largo 
aggregate on the concrete surface with 
a bull float. This is a tool with a long 
handle end e flat working surface rhat F $ 
broader than a long-handled broom. It's 
available at masonry supply houses 
Suspend a board across the forms so 
you can reach all areas. 

After the top water has evaporated 
and the surface has become dull, 
smooth and compact the concrete with 
a wood trowel. Then cut J /4-in -deep 
(Please lum to page 116) 
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9 Garden 
“ Benches 

You Can Build 



Relax on one of these 
easy-to-build country 
benches — right in your yard. 



B uild one or both of our outdoor benches for 
wherever summertime relaxation is con- 
venient: by a garden, at poolside, under a 
tree, in a breezeway, or on a sun deck or porch. 

The patio bench and park bench are easy to 
build, comfortable and weatherproof. Pressure- 
treated lumber should be used for both benches, 
but redwood heart wood [which is naturally de- 
cay-resistant] or wood treated with an exterior 
finish could be used as well. 

Patio bench 

Start by cutting six 21 -in. -long legs from 2X3 stock. 
Then cut a Va X 2*/2 X Z'/j-in. tenon on one end of each 
leg using a radial- arm or table saw. Next, cut parts for 
the two frames that support the seat slats of lx 4s. 
Assemble the frames with iVa-im galvanized finish 
nails and butt-joint comers. Now r screw the legs to the 




PHOTO BV DAVf 3MCTH 

This rugged !y buiJt park bench wild see many yea rs of service. 



frames, as shown, using lV^-in. No. 14 fiathead 
screws- Keep the legs square and flush with the front 
apron. Afore. Eg sure to countersink and bore screw- 
shank clearance holes for every screw that r s used in 
this bench. 

Next, cut three aprons from 2X4 stock to fit snugly 
between the three pairs of legs. Attach the aprons to 
the 1x4 frame using IVzrin. No, 14 flathead screws 
and waterproof resorcinol glue. The aprons hold the 
legs square while stahlizing the bench. Note that the 
center 2x4 apron fits between the two frames to 
stabilize the middle pair of legs. 

Cut the three bench feet from 2X3 stock. Mark the 
mortise locations on the ends of each foot. Then use a 
VHtL mortising chisel mounted in a drill press to cut 
the mortises. The mortises can also be made by first 
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boring a series of Overlapping ‘/j-in.-dia. holes and 
then dealing the remaining waste with a sharp chisel. 
Round the ends of each foot as shown, using a wood 
rasp or Surform tool, then sand smooth. Dry-fit the 
tenons into the mortises. The fit should be snug, but 
not too tight. 

Now, bore a Vz-in.-dia. x 1 VHn.-deep hole into the 
center of the mortise and tenon. Apply resorcinol glue 
to the end of a Vi-in.-dia. hardwood dowel, then tap 
the dowel tightly into the hole to lock the foot onto the 



leg. Cut off the protruding dowel and sand smooth. 
Repeat this procedure for alt six joints. Cut and install 
the eight comer braces as shown. Be certain to cut the 
braces square. 

Next, cut six 1 X4s for the seat slats. Round the top 
edges of the slats using a router and a l /*-ln. rounding- 
over bit or a sanding block to prevent splintering. 
Sand the slats smooth before fastening them. Leave 
about a ^-in. space between each slat. Finally, apply 
an exterior stain if desired . — Joseph Truini 
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How 7b Wainscot A Wall 

Here is a step-by-step guide 
to redecorating with wainscoting. 



quired; and the double V-joint and 
bead wainscoting that wo show 
boro, which is probably the most 
prevalent. It’s still available in open 
stock at many lumberyards and is 
usually made of pine or fir, some- 
times in different grades. If you 
plan to paint it, as we did, you can 
save money by using the less ex- 
pensive grade. In fact, your choice 
of wainscoting materials is by no 
means limited to these traditional 
examples. On a following page, we 
show three of the many possible 
alternatives. 



I f you're looking for a way to 
change the appearance of a room 
radically without devoting a great 
deal of time or money to the job, 
consider installing solid wood wain- 
scoting. This traditional building 
material is enjoying a comeback, 
and it's a fair bet that the renewed 
interest is based on its adaptability. 
It can be installed easily on almost 
any wall. And it can complement 
nearly every decorating scheme be- 
cause it takes a natural finish, stain 
and paint equally well. 

Actually, wainscoting is a general 

so 



BY STEVEN WILLSON 

term applied to many different wail 
treatments. Some traditional exam- 
ples are: flat-panel wainscoting, 
which consists of a series of flat pan - 
els surrounded with rails and stiles, 
much like cabinet doors; raised- 
panel wainscoting, which is fabri- 
cated in a similar manner, but is 
usually considered more elegant be- 
cause of the time and effort re- 
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F irst, decide at what height you want 
your chair rail- We chose? 36 in,, 
which Is fairly standard, but by no 
means a rule. 

No matter what height you choose, 
the same basic installation methods 
shown here wid apply. Just keep in 




Mark wall at this point, then draw a level 
line through mark and continue it around 
room, maintaining precise level as you go. 



mind that you neod horizontal nailing 
for the boards at least every 24 in. This 
is required because the boards arc 
narrow md are applied vertically. The 
studs within the wall are aligned the 
same way, typically on 16-in. centers. 
Therefore, the voids between the wall 




tween studs, nail furring strips directly 
onto Curtate to receive the wainscoting 
nails. Nall Into every wall stud, 



studs have to be spanned to provide 
nailing surfaces for the wainscoting 
boards. 

There are several ways to accomplish 
this, three of which are shown in the 
drawings below The first, and proba- 
bly easiest, is w nail ftimng strips 




If you'd rather recess th* furring, draw an 
outline around each strip and cut out the 
drywarr behind with a utility knife. Then 
nail furring directly onto studs. 




Start Installing boards at room comer or 
door casing a* shown here, For pro rt$u!t$. 
use level to plumb first board In place. 
Mark plumb position for reference. 




if first board doesn't fit tightly to casing or 
room comer when held in prumb position, 
scribe back edge to conform to Irregular- 
i ties . Then plane edge to meet line. 




Once board is planed to fit, nail in place 
with finishing nails near back edge. The 
end boards are only ones nailed through 
surface- Set heads and fill holes. 
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S Basic Ways To Attach Wainscoting 



PIASTER 



These drawings show three different options 
tot installing horizontal nailing surfaces to 
receive vertically aligned wainscoting boards. 
The full cross section On I he left reveals 
furring strips nailed directly over the drywati 
or piaster. Note that the middle furring strip is 
centered between the tap and bottom strips, 
and that the chair rail attends out from the 



wail surface much more than in the other 
applications. 

The two details above have basically the 
same finished appearance but feature furring 
strips recessed into the drywell or plaster, on 
the left, and solid blocking— instead of fur- 
ring- — installed between the studs on the 
right- 
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Attach tongue edge of board by driving 
nali through rear corner where tongue 
and bead meet, Angle nail at approxi- 
mately 4S a and set head. 

across the surface of the wall, hitting 
oaqh wall stud with a nail. This method 
has one minor drawback Because both 
the furring and the wainscoting are 
applied over the drywalE or plaster, the 
finished surface extends at least 1 in, 
into the room, depending on the materi- 
als you use — "A* in, or in for the 
furring and 5 /]« in. or in, for the 
wainscoting, 

The second method shown gains 
some space because the furring is re- 
cessed into the drywaJl or plaster. To do 
this, just position the furring strips in 
their proper place on the wall, trace 
their outlines, then cut out the wall 
covering material behind. Nad the fur- 
ring directly onto the studs. Of course, 
you can remove all the drywah or plas- 
ter, but this is time consuming and 
messy. 

A third option 

If you do remove ell the drywal] and 
plaster, you have a third option which 
reduces the projection of the wainscot- 
ing to a minimum. This is to nail solid 




Drive next board Into place to g move fits 
over first board s tongue. Use scrap block 
of wainscoting to prevent damaging edge. 
Nail second board through tongue only. 




If you want to fabricate your own chair 
rair, use a router table to make the cuts, To 
duplicate our pattern, begin cutting the 
bade rabbet with a straight cutter. 

blocking between the studs, flush with 
the outside edge of the studs. Then nail 
the wainscoting directly across these 
framing members. 

A variation of this method was used 

on Lhe installation shown hore. The 
room had been gutted, solid blocking 
added between the studs, and new 
drywal] installed on the walls and ceil- 
ing. We wanted the finished surface of 




or furring strip and pulling back on chisel. 
Hold In place while driving nail. 




Next, cut bottom rabbet on board face, 
then turn board over and cut roman ogee 
shape near top. Don t cut full depth in one 
pass Ufe two or three passes for dean cut. 

the wainscoting boards to project the 
extra Vs in, into the room, so we in- 
stalled the drywall over the lower part 
of the wall. 

Next, cut all the wainscoting boards 

to length using a radiaUarm $aw pr a 
circular saw and the cutting jig shown 
below. Stan installation at a room cor- 
ner or alongside a door casing. Plumb 
the first wainscoting board in place, 



Cutting Jfg For A Circular Saw 



If you're installing a lot of wainscoting, 
you've got a lot of straight cuts to make, all 
the same length. A radial-arm saw is the 
ideal tool, but if you don't haw one, this 
sunple-to-bulld jig for a circular saw will 
save & tot of time, Assemble the parts as 




Measure distance from side of shoe to 
taw blade, then Install fence on jig jo 
blade just clears end at $aw platform. 



shown in the drawing, making sure the 
fence is installed square to the sides. Then 
just slide the boards into the jig and make 
the cuts. Clamp a stpp block aft the for end 
of the jig so you won't have to measure 
each board. 




When parts are assembled, set blade to 
cut Vi In. Into top of 2x4, Then make kerf 
cut, keeping shoe tight to fence. 



CUTTING JIG 



FENCE 

m* i « 1 12 mcr 
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When ogee has been cut to depth shown 
in drawing at right, Install straight cutter 
In router and trim off waste below ogee to 
complete the finished shape, 

scriho and plane it to fit flush, then nail 
it in place, 

Keep in mind that those boards have 
a tongue on one edge and a groove on 
the other. Because of this built-in join- 
ery method, once the first board is 
nailed soundly in place, all fo] lowing 
hoards are nailed only through the 
tongue. These nails will be hidden by 
the groove of the next board. You must 
work carefully when nailing so that you 
don't split the iongue. Angle the nails at 
approximately 45 fl , 

For right-handed people, working left 
to right on the wall is generally more 
convenient. For lefl-handed people, the 
opposite direction is better. 




Then attach the covering place and turn 
on the power. 

fastalJing the chair rail 

Once all the hoards are nailed Oh the 
wall, cut and install a chair rail of your 
choice- You can either buy a stock rail at 
a lumberyard or cut. one of your own 
design on a shaper or a router table. 
The pattern for the one we used is 
shown on this page. 

Finish up by installing a baseboard at 
the floor and a shoe molding over it if 
you choose. Now you should sand the 
whole wall with 220-grit sandpaper, 
remove che dust and apply a finish of 
your choice- PM 



When you come to an electrical out- 
let, turn ofF the power to that circuit at 
your fuss box or breaker box. Then 
remove the covering plate and the 
screws, that hold the receptacle in the 
wall box. Pull the receptacle away from 
the box, being careful not to damage 
any of the insulation on the wires. It is 
not necessary to remove the wires — you 
just need enough room to work around 
the receptacle. 

Cut the board or boards so the perim- 
eter of the box is just visible. Then nail 
the boards on the wad. Screw the 
receptacle back in place so its position- 
ing ears, on the top and bottom, bear 
directly on the surface of the boards. 




lightly sand rail to remove any sharp 
edges and you're done. Completed shape 
required only two cutters; roman ogee 
shown and straight cutter still Fn router. 





3 Alternatives For Wainscoting A Wall 



One Innovative approach to wainscot- 
ing ft wall Is shown above. The material ii 
a grooved, soHd-cofor plastic laminate 
called Primeline Tambour Plus. It s de 
signed with a flexible backing covering 
Individual laminate strips which makes Ft 
Ideal for permanent installation on both 
curved and straight surfaces. It's installed 
by gluing to a drywall base using contact 
cement and finishing 1 it off with any type 
of chair raFI and baseboard treatment 
you want. It's available in solid colors, 
metallic colors, woodgraln- finishes and 
unfinished wood veneer, and solid wood 
slats. The veneers Include red oak, white 
birch and American walnut. The solid 
s rats are red oak. It's made by Ralph 
Wilson Plastics Co. r 600 General Bruce 
Dr, Temple, tea, 76501, and is sold at 
WlFsonart distributors nationwide. It 
comes in a wide variety of sizes and com 
about s? to SID per square foot. 



ff you'd prefer the appearance of knotty 
pine waFniCotlng without going to the 
effort of Installing solid wood boards, 
Pickwick paneling is a new alternative. 
The SMrr. -thick wood Fiber product 
comes m 4 x @-ft, prefinished panels 
which can be Installed directly onto the 
wall with a few nails and some panel 
adhesive. Wo nailing blocks or furring 
strips are required. The flat panels are 
embossed with six random-width plank 
designs that are set off by a beaded 
groove to replicate the look of solid 
wood boards. You add the chair rail and 
baseboard of your choke. Two designs 
are available, Natural Fine [above \ and 
Rustic Fine, which has a slightly darker, 
reddish-brown look, Both are made by 
Masonite Corp,. 29 North Wacker Dr., 
■Chicago. ML &G606. Each panel costs 
S I a to ST3 at yards and home centers 
that handle the maker's products. 



Although fir and pine are probably the 
most frequent woods used for wainscot- 
ing. any species will work. Including 
hardwoods like oak, maple, cherry and 
walnut. These hardwoods, however, are 
more difficult to work with and general- 
ly require a good deal of machining to 
achieve a finished look. Other softwoods 
like cedar and redwood have a distinc- 
tive appearance and ere easier to install. 
The wainscoting shown above a made of 
shiplapped, Factrlsawn solid redwood 
boards. They are installed much like the 
pine wainscoting we used: They require 
nailing blocks between the studs or fur- 
ring strips across the studs. According to 
the California Redwood Awn,, redwood 
H available in square-edge, eased edge 
and V -Joint tongue-and-groow boards; 
and In square-edge and V-Jolnt ship- 
lapped boards. Such redwood stock 
ranges from SI. SO to 52 per board foot. 
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How 
1b Work 
Wond ers 
With Tile 

Here's how to use 
three handsome and 
practical types of tile; 
quarry, glazed ceramic 
and wood parquet 




BY DAVID WARREN AND WILLIAM BEYER 



W hether y&u're remodeling or 
building an addition to your 
home, UJe can add a distinctive look to a 
wall or floor — a look dial wqn r i soon go 
out of style. The small sko oFthe pieces, 
whether they're ceramic or wood. 



makes working with tile easier than 
manipulating many other finishing ma- 
terials. Cutting errors in tiles are less 
costly than making such errors on larg- 
er finishing materials. Here, we detail 
three tile applications, give an idea of 



the diversity of materials, and explain 
the effects that can be created with tile. 

Ceramic riles 

Soma do-it-yourselfers shy away 
from ceramic tile because they think it s 
too difficult to work with. This was true 
years ago, when tiles had to be set in a 
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H9u'H nwd about 10 twrf* flrftj to Jay 
ceramic Mfle: T, vntafurlng 

itic#c; 1 P pencil; 1, chalk ||n* to mark 
the floor; *, tile rapper*; $ d tile cut- 
ter; 6 . hacksaw with a rod taw blade 
to cut shapes; 7 r Iponge to clean 
grout; 4 r rubber-raced float to apply 
grout; 4, V-notched trowel to spread 
adhesive; and 1(V F Lqueegee to remove 
excess grout. Often, you can rent 
needed tools from the tile dealer. 
Technique Of framing a square of 
tiles, then filling In the square, 
helps to keep the Mies straight 
and evenly spaced (abovef . 



thick mortar. Today, however, pre- 
spaced sheeting and new. easy-to-apply 
adhesives make setting tUo relatively 
simple, 

A few special tools are needed to lay 
ceramic tile. They are usually available 
through the tile dealer or at a local 
rental shop. They include a tile cutter or 
glesscutter, tile nippers, hacksaw with 
a red sow blade, notched trowel, rubber 
float and squeegee. 

You probably have the basic tools 
that are also required; thalkhne, plumb 
line, carpenter's level square. Carbo- 
rundum stone and putty knife. Profes- 
sional tile people sometimes use a pow- 
er taw with a diamond blade to cut tile. 

This can be rented with the other spe- 
cialized tools. 

A measuring stick of lattice stock 
made for the size of the tile you are 
setting is a handy tool. Mark off tile 
widths, alternating with l h-ln. grout 
spaces over the length of the stick- If 
you're using sheeted tiles, mark the 
width of a sheet and leave the same 
space between sheet marks as exists 
between tiles on a sheet. 

Use the measuring stick to determine 
the approximate number of tiles you' 31 
need to do a floor, wall or kitchen 



countertop. You'll have some breakage, 
so add about 5 percent to your needs. 
Some dealers will give a refund for 
unused tile. Check before you buy. 

Ceramic dies come in many shapes, 
colors, designs and textures. They are 
used indoors and outdoors, on floors, 
walls and fireplaces, as solid surfaces or 
as bonders. Ceramic tiles come glazed 
or unglazed. Quarry tiles are a type of 
unglazed tile. 



Prespaced sheeting and 
easy-to-apply adhesives 
make tlfe work simpfe. 



Tiles less than 4V* in. square are 
usually mounted on sheets, with all tiles 
properly spaced. You just have to make 
sure the space between sheets matches 
the space between tiles. 

Ceramic tiles 4 l A in. and larger are 
usually set individually- Some have 
built-in spacers that are covered when 
grout is applied. Other large tiles must 
be spaced visually or with separate 
spacers that are shaped like small plus 



signs positioned at each tile comer. 
Remove them when the mortar has set 
sufficiently. You can also use thin ply- 
wood strips as temporary spacers. 

Adhesives and grout 

Ceramic tiles are held in place by 
adhesives. Traditionally, tiles were held 
by a mortar bed. Today, there are 
adhesives that are much easier to use. 
They fall into three categories; organic- 
based, cement-based end epoxy'based, 
The kind you use depends on the kind ef 
tile, the type of subsurface, the location 
of the die installation, and whether 
you're tiling a wall or a floor. Read the 
label on the adhesive can and check 
with the tile dealer to make sure the 
adhesive is suitable. 

Organic adhesives, also called mas- 
tics, are of two types. Type I is water- 
resistant for use in damp areas, and 
type II is for dry areas. 

Cement-based adhesives are also of 
two types. One is a Portland cement 
base mixed with a latex additive. The 
other is a dry-sot mortar ihat J s mixed 
with water. Both can be used On con- 
crete slabs. With an additive, the first 
type is used on wood. 

Epoxy adhesive provides a strung 
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HOW TO INSTALL A QUARRY TILE FLOOR 



A file cutter Ij one special tool you'll need, 
it make* straight cuts. Full the handle 
backward to score the tile, then press 
down to break It at the score. 



Mark a starting point on the floor by 
mapping chaikJJjw at right angles to each 
other in the center of the floor. u?e a 
carpenter s square to ensure 90 angles. 




Work out from the room center to the 
edge, 1 1 f Ing a quarter of the room at a time. 
Apply mortar so chalklJnes remain visible. 
Then set tiles In a frame along lines. 







After you've framed a square with tiles, 
position the center tiles, a final tile com- 
pletes the square. This method of framing 
and filling centers keeps tiles aligned. 




Use a rubber-faced float to spread grout 
diagonal ly over the tiles, forcing it Into the 
joints. Be sure to fill the joints. Scrape off 
the excess with a squeegee. 




Wipe off the remaining grout with a damp 
sponge, rinsing it as needed. Let the files 
dry until a haze appears over the surface. 
Use a dry cioth to rub off haze. 



bond over plywood, concrete, wallbeard 
and ceramic tile. Use it outdoors. 

Grout is the substance applied after 
the die is Said tq fill spaces between 
dies. The three common types of grout 
are cement -based, silicone robber- 
based and epoxy-based. Cement-based 



■aui-ry m. gtez * d ceramc rtfe ino 61QJ55 tuss*- 
wyk solid oat auquet o*e vwjn honey ftnsn; Cotof Me 
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CUfnbpr Hi Cedar Co. Highway II, titenasd Ltirm 
56763 

Photography Bill U*ey 

%fcng Virgin^ Howiry. iDi 

Trchnicail ccnEulwnf forty 1 * Floor and Capet Center 



grout is most commoitly used by profes- 
sionals and dcrit-yoursElfers However, 
epoxy-based grout should be used 
when epoxy adhesive is used. Grout 
comes in many colors to match the tile. 
Grout can come premixed or as a pow- 
der that requires mixing. 

Unglued tile and tile that has bean 
grouted with cement-based grout 
should be sealed. A silicone-based seal’ 
or is best for use in wet areas. 

Ceramic tile for a floor 

If you're applying ceramic tile to a 
floor, preparing the surface beneath the 




Use a measuring stick to mark locations of 
other chalk lines to form a grid over the 
entire floor. These lines help you lay 
straight, evenly spaced rows of tile. 




An epoxy based adhesive lets you lay 
frostproof tile outdoors. The temperature 
must be at least 4S n f. The lower the tem- 
perafure,. the longer adhesive takes to set. 




Sealing unglazed tile and Cite with ce- 
ment- based grouts offers protection 
against stains, wait at lent 72 hours be- 
fore applying sealer to let grout dry. 



tile is the key. If you're laying tiles on a 
wood floor, be sure there are no pro- 
truding nails, that all boards are nailed 
down tightly and that the floor is level, 
with no board edges raised. 

Do not try to lay ceramic tile directly 
on a floor covered with resilient floor- 
ing, "no wax" til# or urethane-coated 
flooring, A resilient underlaymeni will 
crack ths grout and loosen the tiles. A 
no-wax floor covering will produce a 
weak bond with the adhesive. 

If you must lay tile atop these materi- 
als, nail V*-in. plywood or underlay" 
ment-grado handboard over the floor to 
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provide a base for the tile. Stagger the 
joints,, nailing at least every 6 in, in the 
center and every 3 in, around the out- 
side edges with 6d ring shank nails. Set 
all nails 



Quarry tile for a floor 

We laid quarry tile from Color Hie on 
a new concrete floor and on a new patio. 
To provide a strong, durable bond both 
inside and out, we used a three ^ pan 



epoxy-h^sed adhesive mix,. Two liquids 
are mixed, then a powder is added. The 
amount mixed should be limited for use 
in 20 to 30 minutes. This adhesive will 
set in 45 minutes td ! V? hours, depend- 



Installing A Glazed Ceramic Tile Baclcsplash 



T iling a kitchen baekspEasb is a good 
introductory tilu project. With careful 
attention , you should be able to align riles 
in the limited space 
Wall preparation is important. Patch 
holes left from relocating light switches, 
electrical outlets or telephone jacks- Fill 
the wall space beyond the hole with fiber- 
glass Insulating material. Then gently 
press spackte into the hole with a potty 
kni fe. Overfill slightly to allow for shrink- 
age. When the apackle is dry, sand it flush 
with the wall. 

You don't have to fill small nail holes 
unless the plaster or drywail surrounding 
them is broken or Louse. In such a cas®, 
remove the loose materiel and patch the 
area, lie move- wallpaper before tiling. Old 
wallpaper can come loose and cause the 
ule to sag. 

When iho bacfcsplash area Is ready for 
tile adhesive, mark a base line and b plumb 
line at the starring point. When working on 
a kitchen becksplssh. you can use the top 
of the counter as ei base line if it is 
relatively level. In a limited area such as 
this, where the top edge of the Lila will be 
concealed below wall cabinets, slight vari- 



ations along the base line can be taken gp 
by the grant space. 

Test-lay a fitU raw or sheet of tile across 
the width of the wall. If one of the end tiles 
is less than V? in, wide, remove a rile 

Most tile adhesives set up in 15 to 45 
minutes, depending on the temperature. 
It's best Eo work, a smell area at a time. Use 
a V^-in., V-ncrtch^d trowel to spread mas- 
tic for most rerutnic wall tils sizes. If you 
are using ceramic tiles that are 9 or 12 in 
square, Lise a V*-iTi., square -Pqldhud trow- 
el. Hold die trowel at 45 while applying 
the adhesive. 

When working around a kitchen back- 
splash, bathtub or shower where water 
wh II be splashed onto the wall, apply a 
skim coat of adhesive with the flat edge of 
lhe trowel- Allow this to dry, then apply a 
coat willl the .notched side for setting the 
tiles. The double coat will help waterproof 
the area. 

While applying the skim coat, you can 
also pack cracks between the countertop 
and wall sa water cannot seep in. (For 
more ^formation, on tiling a bath sur- 
round, see Surround Four Tub With THe, 
page HT Apr. '84.) 




Check the joint made by me counter and 
the war/ with a level if relatively revel, 
the Joint can serve at a base line. You can 
correct slight discrepancies when spac- 
ing tile. Use a carpenter s square to draw 
a vertical workllne. 




Use the smooth edge of the trowel to 
Spread adhesive jo that the vertical line 
remains visible. Then hold the trowel at a 
4$" angle and comb the adhesive. 




Nippers will make odd-shaped cutouts of 
the tile for fitting around pipes and 
fixtures. To prevent the tile from break- 
ing. remove only Va-ln. bits at a Time. 



You can use an adhesive remover to clean 
the face of tiles before grouting them. 
Note that backing of the tile sheets Is 
visible between tiles before grouting. 



When you need individual tiles 10 fli 
around light b-wLLchui or other openings, 
peel sheet tiles from their backing. Make 
straight cuts with a tile cutter and make 
shaped cuts with tile nippers, a rod saw or 
a masonry drill bit. 

At one or both ends of the bagfcsplash, 
you win probably have to cut tiles to lit. 
Since most wall?; are not plumb, cut end 
tiles as you work, to ensure a good fit. 
Allow space for grout when cutting partial 

dles- 

After the wall has been tiled for about 
24 hours, apply gram to Oil the spaces 
between tiles. 

Follow the procedure discussed for 
grouting quarry tile, mixing only enough 
grout for 10 to 15 minutes or work. Allow' at 
to stand for 10 minutes before remixing. 
Spread the grout with a rubber Bout. Then 
use the edge of the float or a squeegee to 
dean away us much, as possible from the 
tile surface. 

After 15 to 20 mimues. clean the tile 
surface with a damp sponge. After 30 
minutes, polish the surface with a cloth, 
and after 72 hours, seal the bacfcspLash 
with two coats of silicone sealer. 




Position sheeted tiles Intact, one edge 
along the vertical line, another edge 
along me base fine. Accurate placement 
of the fim sheet ts escntlaf, 




Apply grout and polish the tile using the 
same procedure that was detailed for the 
quarry tile floor. Let the work stand for 
72 hours, then seal the grout. 
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ing on the temperature. If you're laying 
tile out side, the temperature should be 
at least 45* F. Remember, the lower the 
temperature, the longer the setting 
time. 

When you r re ready to begin the in- 
stallation, measure and mark the center 
point-s of two facing walls and snap a 
challdme between them. 

Now you should snap a chalkline at 
center points of the remaining walls, 
after checking with a carpenter's 
square tp make sure the lines are per- 
pendicular to each other. 

As a lest, place a row of tiles from the 
center to the wall along one line. If the 
width of the last tile is loss than half, 
readjust the other line. Then continue 
using the chalkline to mark off the floor 
into squares that will encompass any- 
where from 9 io 1 2 tiles, starting at the 
center of the room, 

Apply adhesive inside these squares 
and up to but not covering the chalk- 
lines, Be sure to use the trowel recom- 
mended on the label. Work on two or 
three squares at a time. Sot tiios along 
the lines to form a square frame, then 
fill in the remaining spate Set tiles in 
place with a slight twist— don't slide 
them. 



Good contact 

Test the first tile you sec by putting it 
in position, pressing It firmly, then 
lifting it off to see if good overall contact 
has been made with the adhesive. This 
will help determine if you are applying 
enough adhesive. 

Don't allow the adhesive to develop a 
dry him or the tiles won’t adhere prop- 
erty, Take care to space the tiles evenly 
if they have no built-in spacers. Form- 
ing squares helps to visually align and 
space the tiles 

Cut the edge tiles with a tile cutter. 
To make a straight cut in a tiie. use a tile 
cutter to score the tile* then break It 
along the score. You can also use a 
metal straightedge and glass cutter to 
score the tile. To break it along the 
score, lay the tile over a finishing nail or 
coat hanger wire and press down on the 
edges. 

To shape a tile, use nippers to chip 
away small bites until the desired shape 
is achieved. Snap away about l /a in. at a 
time. Larger bites may break the tile. 
You can also use a rod saw to cut 
rounded shapes or enlarge holes start- 
ed with a masonry drill bit. Finish a 
quarter df the room before proceeding 
to the next section. Always wear protec- 



HOW TO INSTALL A PARQUET TILE FLOOR 




Old or new, prime the lubfloors to ensure 
proper bonding with the adhesive. But 
before this Jtep, drive In protruding nalfs r 
Gil hole* and nail loose boards. 




Locate the center of facing walls and snap 
a chalkline across the floor , Repeat on the 
other pair of walls after making sure the 
second line is at 90 " angle id the first. 




Set the first tile at the Intersection of the 
lines. Be careful to align edges carefully 
with the working lines, since other tiles 
are aligned with the first tile. 



Follow the two workNnes as you add tiles, 
Lay the second and third tiles on either 
side of the first one. Work from the center 
of the room toward the edge. 



live goggles when cutting ceramic tile. 

Wait at least 24 hours before apply- 
ing grout. If you use a dry grout mix, 
mix only enough for 1 Q or 1 5 minutes of 
work. Allow it to stand for about ID 
minutes after mixing, then remix. Wear 
rubber gloves when mixing and apply- 
ing grout to avoid skin irritation. 

How to apply grout 

Apply the grout with a rubber-faced 
float, making sure the spaces between 
the dies are tightly packed. Go over 
-each area two or three times to be 
certain the grout is packed into the 
joints. 

Wipe off excess grout by drawing a 
squeegee diagonally across the grout 
lines, Remove as much excess as possi- 
ble to reduce the cleaning effort later 
This is particularly Important with 
quarry tile, since it is porous. You can 
prevent a thin film of grout from re- 
maining on the surface of quarry die if 
you apply a grout release product be- 
fore grouting. Follow the instructions 
carefully regarding removal time. 

Allow 1 5 to 20 minutes for the grout 
to set, then clean the tile surfaces with a 
damp sponge. After about 30 minutes r 
polish the surfaces with a coarse, dry 




Apply parquet tile adhesive along the 
Intersection of the chalklines. Spread only 
enough for about fO minutes of work* to 
allow lime for properly aligning tiJ«. 




Work on a quarter of the room at a time, 
filling in the area between the two inter- 
secting guidelines. You may have to trim 
the tiles io hi at the edge. 
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cloth. When the grout has cured for 72 
hours, brush on two costs of silicone 
seller to make the grout resistant to 
water end soiling. Wait one hour be- 
tween coats and rub the tile with a dean 
cloth after the second coat to restore 
luster. 

Laying wood parquet tile 

Working with wood parquet tiles is 
somewhat different from Setting carauir 
ic tiles , Edges ana butted together tight- 
ly, Sonia, for example the Classicstyle 
parquet tiles by Color Tile, have 
tongue-arid -groove edges. This keeps 
individual tiles from lifting with change 
ing humidity conditions. 

As with applying other types of tiles, 
preparation is the key to a successful 
installation. 

Make absolutely sure the floor is 
sound before laying tiles, if ft has been 
previously covered, the old material 
should be removed and the subOour 
surface cleaned of old adhesive. For 
best results, use an adhesive remover 
for this task. 

Parquet tile can be laid over nonresi- 
lient floor coverings provided the mate- 
rial is firmly bonded and is free of all 
w«k t grease and diix Do not ley parquet 
tiles over no-wax or urethane-coated 
floor coverings. Remove the coverings 
or nail on L /4-Ln. plywood or underlay- 
ment-grade hardboard as described be- 
fore. Remove base and shoe molding 
and door thresholds. 



Also, inspect, the floor before start- 
ing. Depending on the subsurface, 
drive in or remove protruding nails. Fill 
boles and cracks with a floor leveling 
product such as Color TUe Redi-Mbc 
Underlaymeni. Trowel it on with the 
flat edge of the mastic trowel and 
smooth the surface, feathering the 
edges to blend with the area around ft. 
Wail down any loose sub flooring with 
Gd ring shank nails. Paint on the recom- 
mended floor primer so that a good 
bond with the adhesive is assured 

Buying the die 

To determine how much die to buy, 
measure the size of the floor and con- 
vert the measurements to inches. Multi- 
ply the length times the width, then 
divide by the length times the width of 
the tilo. The answer will be the number 
of tiles needed. Add at least 5 percent— 
it's always best to have a few tiles left 
over in case of repairs later on p or you 
can often return them for a refund- 
Acclimate the tile by removing it from 
the container and keeping it in the room 
of installation for 72 hours beforehand. 

Determine a starting point near ihe 
center of the room by Locating perpen- 
dicular lines. Adjust the location of the 
tines to eliminate pieces less than half 
the tile width at a wall. 

Spread only enough adhesive to cov- 
er an area that can be managed. You 
can use the same Via-in. V-notched 
trowel used for laying ceramic wall ttle. 



Spraad the adhesive along the lines, 
starting at the intersection, Work only a 
quarter of the room at a time. Be careful 
to spread the adhesive evenly and to the 
proper thickness. If there's too little 
adhesive, the tiles wiU not stick proper- 
ly. If there's too much, ft will cose up. 
Lay the first tile at the intersection of 
the tines. Lay the next along one of the 
lines, then the third on the other line 
next to the first tile. Fill the area be- 
tween tiles. 

A quarter m a time 

Continue laying tiles in this manner 
until a quarter of the room is completed, 
then begin another quarter. Periodical- 
ly, remove a tile after placing it to make 
certain that proper contact is being 
made. 

Use a fine-tooth blade in a sabre saw 
to cut partial tiles, allowing l h in. 
around all walls and obstructions for 
expansion due to temperature and hu- 
midity changes- Quarter round can be 
used to hide small voids at the base- 
board. Attach the quarter round 10 the 
baseboard and not to the floor. 

When the entire floor is complete, roll 
the tiles with a 150-pound stool roller 
available from dealers or rental shops. 
The pressure of the roller will assure 
good die adhesion, Finally, clean your 
tools with cement remover. Allow the 
mastic to harden for at least 24 hours 
before walking on the floor or replacing 
furniture. M 



When [he entire floor is laid, roll It with a 
150-pcund tf eel roller to ensure that the 
tiles make good contact with the adhesive 
and that they are level 



Trim the perimeter tiles to allow VHa 
expansion space at the walls. This Jig con- 
slsts of parallel wood scraps positioned on 
both sides of a lire. A third wood scrap is 
tack-nalled perpendicular to the others In 
order to hold the tile for cutting. 



After installation, let the adhesive set for 24 hours before repiacEng the furniture. Mall 
moldings to the wall not Into the floor. But make sure they 1 re tight against the floor. 
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Plate this redwood deck where you want It It's Independent of any other structures. 



This free-standing design 
allows for greater flex- 
ibility in positioning the 
deck on your property. 



BY JOSEPH TRUiNi 
Asst. Home and Shop Editor 

A s property values continue to rise 
and building lots shrink, many 
homeowners are searching for ways to 
develop additional living space One of 
the most popular and economical meth- 
ods is to build a wood deck attached m 
the house. This extends interior space 
for eating, playing, working and enter- 
taining. 

The deck shown hone offers all the 
benefits of a hoose-atiached deck with 
□ne unique difference — the freedom to 
be built independent of another struc- 
ture. Its free-standing design means 
that it can be placed near a garden or 
lake, at poolside, under shady trees, or 



on sloping, rocky or otherwise unman 
ageahle terrain, The deck's size and 
shape can be altered to suit your panic- 
ular site, but the basic structural design 
can be used in any situation. Be certain 
to check the local building codes before 
you begin construction. 

This deck was built to extend beyond 
an existing concrete patio to afford 
views of the picturesque canyon below 
It's made of consTmction heart red- 
wood, one of the garden grades of 
redwood that is used for outdoor appli- 
cations (see the grade chart cm the 
opposite page). 

Redwood was chosen for more than 
its looks. It s also dimensionally stable, 
so it resists warping, cupping and 
checking: it is lightweight and easy to 
work with: and redwood heartwood 
resists insects and decay. Redwood 
readily holds a brush and doesn't bum 
easily because it contains no volatile 
substances, 

Nat&: Use only redwood hoartwood 
or pressure-treated Lumber in, on or 



near the ground. Redwood sapwood is 
not decay resistant. 

Choosing a location 

The first step is to pick a spot on your 
property to build the deck, This decision 
is important because it's the key to the 
deck's usefulness. When choosing a 
site, consider the following! the path of 
the sun, the amount of available shade, 
privacy from neighbors and traffic, ac- 
cess to the house, and protection from 
wind and noise. 

Next, to help you visualize the com- 
pleted deck, lay out the deck's shape 
using wood stakes and nylon string 
The deck size and shape are most often 
determined by the site’s terrain and 
your budget. But remember, even a 
modest-size deck like the one shown 
provides over 250 sq. ft. of extra living 
space. 



Conyrutticn Frarm BUfyn 
Cotx photo: Grwye Lyor& 
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Trerviiwi c -iri Eugene Thomceoc 
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BEAMS 16" 0-C- 



FOOTIMG and 

PIER LOCATIONS Br AM AND JOIST LAYOUT 



Note that umrsdving galvanized 
metal fasteners are used throughout 
the deck construction to join structural 
wood members. Fasteners are available 
at lumberyards, home centers and 
hardware atom. Refer to drawings for 
the specific model Toco fastener used. 

Footmgs and piers 

Footings, generally made of poured 
concrete, support the posts which trans- 
fer the weight of the entire deck to the 
ground. A concrete pier is often poured 
on top of the footing to raise the post off 
the ground (see the drawing of typical 
footings on page 93). Generally. foot- 
ings measure 8 in. deep x 10 x ie in. 

Pour the footings onto undisturbed or 
well-compacted soil or rock, not loose 
backfill, in colder regions dig footings 
below the host line to avoid heaving 
during freeze and thaw cycles. Check 
the local building code for specific foot- 
ing size and depth in your area, 

Lay out and dig the 12 footings as 
shown in the plan view above. Next, 



decide whether you want to use ready- 
mixed concrete or to mix your own from 
cement, sand , gravel and water. Ready- 
mixed concrete costs more, but you only 
need to add water and mix. 



GARDEN GRADES DF 
REDWOOD 

Construction Heart: All heanwvood, Dili 
does contain some knoll- Suitable for 
posts, beams and structural framing near 
or on the ground. 

Construction Common: Similar to oon- 
skucton heart, but contains sapumd For 
use as deck boards, fences end other 
above-g round app fes flQfT^ 

Merchantable Heart: Economical heart- 
«od grade with larger knots and hole*. 
Used for fences, garden Structures and 
other applications on or near Che ground 
Merchantable; Same as merchantable 
heart but contains sapwood. Suitable for 
trellises. deck furnishings and other above- 
ground uses. 



If a pier is to be poured on top of the 
footing, be sure to leave three to four 
short reinforcing bars (rebars) protrud* 
tug out of the footing about 6 in, to 
create a strong bond between the pier 
and the footing. After the footing has 
hardened, you can form up end pour the 
pier. 

Build the pier's form using Vi-in. 
exterior plywood or an a-in.-die. spiral - 
wound fiber tube. The lube, commonly 
known by the trade name Sonotube, is a 
thick-walled paper tube designed for 
use as a concrete form. Piers should be 
at least E in. wide and project above the 
ground a minimum of 6 in. If a drift pin 
or metal post anchor is to be used, be 
sure to insert it into the pier before the 
concrete hardens. Cut the pin from a 
length of or 3 h-in.-dia. rebar. Then 
cantarbore the bottom of the post to 
accept the pin 

Posts and beams 

First, cut the 4X4 posts slightly long- 
er then needed, then position each post 
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TECO 
™OWN 
RAFT En 
ANCHORS 



1 TECO ■^ l>6 

DOU&E JOIST 
HANGER 

DETAIL 4 - BE AW TO BEAM 



TECO 

TV-OOWN 

RAFTER 

ANCHORS 



1 - 1/2 * 

2 3(2' 

CORNER 
ANGLE 

DETAIL 1 -POST TO 
SEAM CORNER 



DETAIL I -POST TO 

beam center 



DETAIL I -POST 
TO BEAM SIDE- 



NOTE. 2x4 CROSS BRACING REQUIRED 
ON DECKS HIGHER THAN 5' 



2x2 BALUSTER 



2 H* DECKING 



TECO A- 5 9 
JOIST HANGER 

DETAIL 5 -JOIST TO BEAM 



2x6 JOIST 



4x4 POST 
(TYPICALJ 



DOUBLE 2xfl 
BEAMS 



USE CONCRETE ---" 
COLLAR FOOTING 
FOR LOW DECK 



OUTSIDE CORNER 
DETAIL ffWKALl 



FASTEN DECKING WfTH ANNUAL STEP 
RINGS [BARK SIDE ( UP ASSEMBLY 



CUT DECK ENDS 
PLUSH WITH BEAM 



Z*B, 96" LONG 
\2 REOD-I 



2*4. 96" LONG <9ft£QD.| 

LEDGER— 2x4, 1 >1/2' P 
LONG j3 fiEQD-l 



BEAM 



TOENAIL STEP TO 
POSTS OR USE A 
METAL CORNER BRACE 



1x10 FASCIA 
(ALLSDKJ 



REST STEP ON ^ f : ■ SLEEPER- 2x4, 96" LONG 

CONCRETE SLAB OR 1 14“ SHIM PRESSURE’ TREATED L LTMBE R 

6" GRAVEL BED (6 REOD. | (2 REOD-j 

DETAIL 1 ^STEP CROSS SECTION 



BEAM ^ POST 

DETAIL d. — TRIM AND FASCIA 
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on its piar. If a drift pin is used, place a 
4 X 4-in, square of heavy roofing paper 
over the pin to prevent the post from 
absorbing moisture. Now, brace each 
post temporarily with !*3s. Use a 
carpenter's level to be sure each post is 
plumb. 

Next, determine the posts finished 
height by subtracting the decking thick- 
ness and the beam width from the 
desired finished deck height. For exam 
pie, if the finished deck height is 30 in., 
subtract the 2x 6 decking f 1 Va in, thick} 



and the 2X8 beam (? ] /4 in. wide) to 
arrive at a post height of 21 V* in. 

Now mark the post height omo the 
post that is sitting on the highest point 
of ground, From here, transfer the post 
height to the other posts using a nylon 
string and a line level. Then carefully 
mark and cut each post where indicated 
by the level string, 

At this point, the posts may be differ- 
ent lengths because of sloping or un- 
even terrain, but the tops of all the posts 
should be level with each other. 



Nail together the double 2X8 beams 
using 3 -in. (IGd) top-quality, double 
hoi-dipped galvanized nails. Note that 
the beam ends which meet to form 
outside corners are assembled with the 
inside 2X8 hold back lVa in. In order 
to form a strong Intorlocldng comer 
joint. 

Next, get the metal fasteners ready 
for use, Use two Ty-^down rafter anchors 
on each of the 1 0 posts located around 
the deck perimeter (details 1 and 2). 
Fasten one angle-iron brace in each 
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TYPICAL FOOTING CONSTRUCTION 




PRESSU Rfc 
TREATED 
4^4 (^T 



3/4* EXTERiOfl 
PLVWOOO FORM. 
STRIP PLYWOOD 
BEFORE BACKFILLING 



ROOFING RARER 

% 



f- HOLE EQUAL 
ICASOUTSTIMES 

post sm 



POST ^ 
ANCHOR 



COMPACTED 
DIET BACKFILL 



W-DFA * 12* 
REBAR DftFFT TTJlST 



DIG FOOTINGS 
BEL OW FROST 

line fOR re H 

MINIMUM] 



CONCRETE 

COLLAR 



CONCRETE 

FOOTING 



COMPACTED 
GRAVEL — 



Shown above arc three common footing!. Make certain that you check with local building code* before starting const ruction. 




The back railing wraps around both xidei 
of the deck to Join a redwood yard fence. 



comer to further strengthen the joint. 

On the two posts located in th« center 
of the deck, use a Tern No. PC-4 post 
cap (-detail 3)-. For the six places where a 
beam rn^&ts a beam, excluding the 
outside comers, use a 3-m.-wido dou- 
ble-joist hanger (detail 4). 

Now, with the aid of a helper, lift one 
of the perimeter deck beams onto the 
posts. Fasten the rafter anchors to Che 
beam first. Then position the beam 
flush with the outside of the posts and 
nail the anchors to she posts. Continue 
nailing tho beams in place lo form the 
deck perimeter. Now install the two 
beams that cross the center posts . Use a 



double-joist hanger (detail 4) where a 
center beam meets a perimeter beam. 

Joists 

Mark, 16-in. on-center locations for ah 
the 2x6 joist hangers f detail 5). Next, 
nail the hangers in place, but fasten 
only one side of each hanger. Then cut 
the joists and drop them into the hang- 
ers. Before nailing the joists in place, 
sight down the joist edge. If a norite' 
able crown (crook) exists, position the 
joist with the crowned edge up. The 
weight of the deck will straighten the 
joist. Now, finish nailing the hangers. 
For single-joist hangers, use 3-in. (lOdj 




GALVANISED NA IE. 
fWrCALl 



DETAIL— FENCE AND RAILING 

^"GALVANIZED NAIL 
X ITYPICAL) 



BALUSTER 
2 x 2 r 4 2 N LONG 
fl ,v OC 



1x6 

BOARDS, 
3/4 1 “ iFA.CE 
{TYPICALf 



posr 

?*M2* LONG 



BEAM 



SEE 

FOOTING 

DETAIL 



l/4'THA. 

CARRIAGE BOLTS. 
3 PER POST 
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PLANTER 



5-17 2 * * * 
DEEP x 35" 
GALVANIZED 
LIME» 



m x 1 2 jc aa-i/2 * exterfor 

PLTWOOO & ftiOD-l 

3/4*10* 17 - EXTERIOR 
PLYWOOO 1 2 R£Op.| 

1x6 TAG 
REDWOOD 



3/4 x MH* ftEDWCHDD TRIM 




CROSS SECTION 




Ife" GALVANIZED 

FINISH NAIL 



1-1/2 X M/2 x 
12 H POST 1x6 TONCjLPE-AND- 

|4 fi£Qp | GROOVE REDWOOD 



nails. Use 4-in. (20d) nails for double* 
joist hangers. 

Skating 

Braces are required on decks higher 
than 5 ft. to prevent lateral movement. 
Bolt the braces to the underside of the 
dock, as shown, using V-i-in.-dia. x 6-in. 
carriage bolts. 

Decking 

Starting at the hack of the deck, nail 
down the first; 2x6 deck board using 
3Vz-in. OGd) galvanized nails. Allow 
the board edge to overhang the beam \ f < 
in. to conceal the fascia {see detail 6). 
Start with a straight board since mea- 
surements taken from here are used us 
keep subsequent boards straight. 

If more than one board is used to 
span the deck, butt the boards over the 
center of a joist. Be sure to stagger the 
next row of boards to prevent the joint 
from falling on the same joisi as the 
previous row. Also, leave space be- 
tween each row of deck boards for 
egrpansion and drainage. The shank of a 
16d nail is commonly used as a spacer. 
You can also use a block of VrJa. 
plywood. 

As you nail each row, let the board 
ends overhang the sides of the deck. 
Later, snap a chalkline and trim all the 
boards using a portable circular saw. 

After every five or six rows, stop and 
take measurements from the starter 
board, If the boards are out of align- 
ment, make several small adjustments 
to consecutive rows rather than one 
large adjustment When yog reach the 
final board, allow it to overhang the 
front edge of the deck J /i in. As with the 
first board, this overhang will conceal 
the fascia 

Next , snap a chalkline On both sides 
of the deck flush with the outside edge 
of the beam. Then trim off the board 
ends using a portable areolar saw. 
Caution: Be certain to wear eye protect 
lion when operating any power tool. 

Build the butcher- block step as 
shown in detail 7. Fasten the step 
assembly to the posts using metal cor- 
ner braces or by merauJing- 

TTiiti and fascia 

Since a free-standing deck is often 
visible from all sides, nail fascia hoard 
and trim around the deck perimeter to 
provide a finished look- Use l x 10 red- 
wood for the fascia and 1 X 2 redwood 
for the end trim. Use rough-sawn cedar 
for a more rustic look. Keep tbs trim 
flush with the top of the decking, then 
nail the fascia under the trim and under 
the Win. overhang in the front and 
back of the deck. 

Railing and fence 

Unless the deck sits directly on the 
ground, a railing is recommended. 



Make the railing from 2 x 2 and 2x3 
redwood stock. Assemble the railing on 
the ground and bolt it to the deck using 
B in. carriage bolts, as shown in the 
drawing on page 93. Finally, plumb the 
balusters using a level, then secure 
each one with 2 '/ran. galvanized nails. 
Pre-drill the balusters to prevent them 
from splitting. 

Build the fence frame using 2^4 rails 
and 4x 4 posts. Then nail 1 x© redwood 
or cedar fence boards to the frame. 
Leave a Vt-in, space between each 
board. Secure the fence to the ground 
by pouring a concrete collar around 
each post. 

Bench and planter 

The sturdy redwood butcher^block 
bench consists of a 2x4 top with 2 x© 
legs. Cut and assemble the bench as 
shown. Although it's not necessary, the 
bench can be screwed to the deck for 
additional stability. 

The planter is made from exterior 
plywood and toogue-and-groove red- 
wood. The galvanized liner which holds 



the plants, can be made by a heating 
and eir-oonditiomng contractor 

Finishes 

A clear water repellent containing a 
mildewcide should be applied to all 
garden-grade redwood. For best re- 
sults. apply the water repellent directly 
to the lumber before construction, cov- 
ering all surfaces. Than apply a second 
coat after the deck Is completed. 

If water repellent is applied every 12 
to IS months, it will eliminate the 
natural darkening process and help sta- 
bilise the color of the redwood to a 
buckskin tan Water repellent also 
serves as a base for other finishes such 
as exterior oil-based decking stains. 

For more information, contact the 
California Redwood Assn., 591 Red- 
wood Highway, Suite 3100, Mill Valley, 
Calif, 94941. Write to Teas, 5530 Wls- 
cousin Ave , Chevy Chase. Md 20315, 
for details about metal fasteners. For 
Sonotube dealers in your area, contact 
Sonera Products, Second St., Harts villo, 
S C. 29550 M 
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JUMP JETS 

fl Qwtffa yg d fmm m m 

called Plenum Chamber Burning (PCB), 
that would produce supersonic thrust 
through a relat ivo]y simp] o m odificauon 
to Its exiting Pegasus engine. In the 
present Pegasus, fuel is burned only in 
the main combustion chamber leading 
to the two rear exhaust nobles. The 
two front nozzles discharge compressed 
bui unbumed air supplied by the low- 
pressure fan, This provides sufficient 
thrust for vesical lift, but not enough 
for supersonic flight. 

In the PCB scheme, fuel is burned fri 
additional combustion chambers in- 
stalled i n the front nozzles, rasing their 
exhaust-gas temperature from a rela- 
tively cool 230° F r to a scorching 2,41 7* 
F- Hus tremendous increase in heat and 
pressure boosts engine thrust From the 
current 21,500 pounds to a projected 
36.000 pounds— enough to push 
speeds up into the Mach 1 5 range or 
about 1 P 100 mph. Further refinements 
are expected to increase this to Mach 
2 — twice the speed of sound, or nearly 
1.500 mph. 

Why not just us# an afterburner like 
conventional jets? The big advantage of 
PCB Is that fuel is burned in cool, dense, 
oxygen -rich air befbre ft reaches the 
main combustion chamber. Here the 
potential for thrust augmentation is 
great — e& much as 1 00 percent. By con- 
treat, ordinary afterburning, used to 
provide short bursts of extra speed, is 
limited in the amount of added thrust it 
can generate becau&e It follows the 

main combustion chamber and relies on 
the rebu min g of exhaust gases that are 
already hot. chin and low in oxygen con- 
tent. 

Supersonic test bed 

To test out the effectiveness of PCB. 
McDonnell Douglas is modifying a stan- 
dard Harrier to take a FCB-boosted Peg- 
asus engine as soon as Folis-Eoyee c an 
make one available. The plane wilt be 
known as the AV-BSX (the SX standing 
for Supersonic Experimental) and is 
expected to have a a peed of about Mach 
1 , 6 . 

At the same time, McDonnell Doug- 
las is also working On a much more 
ambitious project, a sleek, canard - 
winged supersonic V/STOL jet code- 
named the Model 279-3. Scheduled to 
be built in the early 1990s. it will com- 
bine veaored-thrust propulsion with 
movable canard mini wings to achieve 
both vertical operation and vastly un- 
proved in-flight maneuverability. It will 
carry 18,000 pounds of weapons — dou- 
ble the Harrier's payload— and fry 
twice as fest. 

Sc.il) farther down the road, McDon- 
nell Douglas has plans for a twin- 
engine version, called i he Model 279-4. 

% 



that would provide added thrust along 
with the safety of backup redundancy if 
one engine should fail. 

Other prominent U-S. aircraft mak 
ers, including Vaught, Grumman and 
General Dynamics, are also entering 
the supersonic V/STOL sweepstakes, 
though just whet propulsion method 
they will use is not yet definite. General 
Dynamics* maker of the highly success 
fill F- 16 interceptor, has been testing a 
system known as Ejector Lift in a delta- 
wing prototype called the £7. in the E7, 
compressed but unbumed air is used 
for vertical lift only. For forward flight, 
the same air is diverted to an auxiliary 
combustion chamber at the rear, where 
it's burned to provide Lhe addod thrust 
needed for supersonic speod. 

Wild new wings 

Rut perhaps the boldest propose! for 
a supersonic V/STOL jet is a futuristic, 
forward-swopt-wing design now under 
study by British Aerospace, maker of 
the original AV-8A Harrier. The craft, 
as vet unnamed and. still only on the 
drawing board, would combine vec- 
tored thrust propulsion with the higher 
lift, lower drag and superior maneuver- 
ability afforded by wings that sweep 
forward Instead of back. 

The advantages of forward wing 
sweep have long been known, but were 
not attainable until the recent advent of 
high-strength graphite-epoxy compos- 
ites durable enough us withstand the 
tremendous stresses to which such tip 
first wings are subjected. Grumman's 
radical X-29A prototype, though not 

it sr I f a V/STOL design, will put the fnr- 

ward^wept-wing concept into the air 
for i he lira. rime when the craft under- 
goes flight tests this summer (see 
Tomorrow's Shifty Dogfights page 
73, Nov. B3). 

The British concept for a forward- 
swept- wing V/STOL fighter will use 
either a more powerful version of the 
current four-nozzle Pegasus engine Or a 
newer three-nozzle configuration being 
preposed by Rolls-Royce. The latter will 
have two from nozzles with PCB boost, 
but only a single, centra S rear nozzle fed 
by the main combustion chamber. The 
arrangemunt is said io simplify engine 
construct ion, save weight and provide 
more uniform thrust controls 

New STOL designs 

Because a true supersonic V/STOL 
fighter is not likely to be around until 
the late 1990s, attention is also being 
given to new STOL (Short Takeoff and 
Landing) designs. These lack the verti- 
cal takeoff' capability of a V/STOL craft, 
bui would he easier and faster to 
produce. Using downwBrd-swiveling 
exhaust nozzles to provide added lift at 
low speeds, plus movable canards for 
improved control at high angles of 



attack, a STOL fighter could land and 
take off in less than half the space 
required by conventional fixed-thrust 
jets. It could also use In-flight thrust 
vectoring to permit new forms of com- 
bat maneuvers that are not possible 
today. 

Actually, the STOL approach has one 
important advantage over V/STOL, A 
fighter making a short rolling takeoff 
can lift two to three times as much pay- 
load weight as it can in a vertical take- 
off- The Hairier II, for instance, given a 
mere 1 ,000-fOol takeoff run. can carry 
more than 9,000 pounds of bombs and 
missiles, compared to only about 3.000 
pounds in a straight-up launch. Thus, a 
STOL fighter would be able to operate 
from smell airfields and flight decks 
and still have maximum payload capac- 
ity 

The Navy. Air Force and N ASA are 
currently evaluating a number of com- 
petitive STOL proposals as part of an 
overall program to develop e so-cplted 
Advanced Tactical Fighter, a next-gen- 
eration superfighter that will ultimately 
replace the present McDonnell Douglas 
F-1& and the General Dynamics F-1Q 
some lime in the 1990s. 

One early step in the program will be 
to test m existing Air Force F- 1 5 that's 
been modified for STOL operation with 

downward -tilting exha ust nozzles in 
the tail and movable canards mounted 
behind the nose like small ears. If suc- 
cessful, this unusual hybrid, with 
speeds in excess of Mach 2.5, could 
become tho first ILS. fighter capable of 
both supersonic performance in combat 
^nd low-speed STOL performance dur- 
ing landings and takeoffs. 

Last fixed-thrust jet? 

Booing end Grumtnan have already 
announced proposals for a superao nit, 
vectored thrust STOL fighter, and other 
makers are expected to follow soon. In 
the moantime. NASA is conducting 
extensive wind-tunnel tests on both the 
McDonnell Douglas 279-3 and General 
Dyriamits E7 concepts for a supersonic 
jet wish true V/STOL capability. 

Such encouraging progress in the 
development of vectured-thrust tech- 
nology has prompted some Pentagon 
exports to speculate that Lha Navy's 
newest carrier jot r the F/A-ifl Hornet, 
could conceivably be the last conven- 
tional fixed thrust fighter built.. at least 
in tho United States. 

Ironically, it could have come even 
sooner. Rolls-Royce was well on its way 
to developing a supersonic version of its 
Pegasus angina as for back as 19Gb 
when a sudden change in government 
funding policy forced the project to be 
shelved for almost a decade. If it hadn't 
been for that one stroke of political 
whimsy, wo might woll have had a 
supersonic Harrier today. fM 
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Meet the weightlifting champ of 
the compact class, T his tough hut ik 
hefts a bigger payload than any other 
compact and mapy full-sire pickups 
2 , OSO pounds of cargo and passengers. 
Plus: 

• Nearly 7 *h feet of cargo bed wrap- 
ped in double wails of steel. 
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Carol Extension Cords: 
for people who are hungry for power. 




Get all the power you can 
handle. With Carol 2 and 3 
conductor cords in 2S; 50' and 
100' lengths. And with Carol's 
complete line of household 
and appliance cords, UL listed 
extension cords, trouble lights 
and 3-outlet Powr-Center* 
extensions. 

Join the growing army of peo- 
ple who rely on Carol electrical 
and automotive products for 
power. Look for the 
Cara] name at your 
local retail outlet. 

Card Cable 
Company Inc . , 

Pawtucket, 

Ri 02362: 

Los Angeles, 

CA 9D058. 
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Buy mom or dad 
a Chamberlain 
garage door 
opener now. 

You'll be giving them ihe ultimate in con- 
venience and security. From ihe world's 
largest maker of garage door openers 
So you know they're Ihe best. With 
push-button conliof from ihe car. 4*6- 
minuie light del ay. Easy do-Jl-youraeH in- 
stallation Look for the tree transmitter 
mail-i n coupon, At better hardware 
stores and home centers everywhere 
Call toll-free lor yotir nearest Chamber- 
lain dealer. 1-fl0O528-9T31. 

Get a 2nd 
transmitter 
FREE! 

$29 95 

VALUE 

tt Chamberlain 

Botft for good. v 

Cswtterian PtwsikSb 

A IJnd 0/ GtocHns 5015 tlftafciw. foe 
EiniMJLeiiHL 
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COMPUTER CROOK S 

(Ccntinu&d from page 65} 

his call to another (ins. At that point, the 
would-be electronic burglar is given 
one more chance. If his third attempt 
Fails, the computer starts to give him 
bogus information, keeping him on- 
line. white security personnel trace the 
call. Such a system is obviously expen- 
sive to maintain. And if a criminal is 
larcenous enough, the system remains 
vulnerable to an "Inside job/ 1 

Fiber-optic cables 

For local computer networks — where 
all the terminals are located under one 
roof — fiber-optic cables can be used in 
place of outside phone lines. Visitron 
Inc of Washington, D C., markets a 
fiber-optic gable and “light modern. 1 ' By 
using specialized inside lines, the user 
protects himself from a break-in by an 
outside hacker. The computer is not 
hooked to an outside line. 

EncryptiaivTleaYption methods will 
make data unintelligible to an unautho- 
rized user. These are the systems that 
have kept mathematicians busy for the 
past decade. The codes have to be 
simple enough for users 10 remember, 
yet too difficult for outsiders to deci- 
pher. 

Some basic systems intended to meet 
these criteria include the Data Encryp- 
tion Standard (DES) and the Public Key 
system. DBS, endorsed by the National 
Bureau of Standards, is made up of a 
combination of 56 ones and zeroes The 
sender and receiver of a DES must have 
the same code number. This, of course, 
presents a security problem if you want 
to change codes frequently, since users 
at a distance have to somehow get the 
new key in a secure manner, such as a 
courier pouch. 

If you have the right key with a DES 
system, you receive the sender's mes- 
sage. With the wrong key, you get 
unintelligible garble. 

Two code keys 

The Public Key system uses two code 
keys, one for the sender and one for the 
receiver. The endryption key is public so 
that anyone can transmit data into the 
secured System To decode the data, 
however, you have to know a second 
private code. 

Both types of systems come with 
specialized hardware and software. Em 
cryptor r made by Lehigh Valley Logic of 
Bethlehem, Fa. r uses a DES card that 
plugs into several commercial systems. 
A version for the IBM personal comput- 
er is expected on the market later this 
year. Daiasafe, made by Imai of San 
Rafael Calif., is 9 software DES pack- 
age. 

Public Key systems are marketed by 
Merritt Software Inc. of Fayetteville, 
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Ark. Using a 256-bit cade, it makes trial 
and error break-ins unljkely . 

Encrypftion/Deciyption systems are 
popular in high ■security fields, includ- 
ing secret research labs and interna- 
tional banks The problem is that such 
institutions attract a very high class of 
criminal Thus, the challenge is made to 
mathematicians to come up with highly 
sophisticated codes. 

Late last year, one such code, which 
had nak&n two Stanford University sci- 
entists several years to develop, was 
broken by Donald Coppersmith of 
IBM's Thomas J Watson Research Cen- 
ter. He was acting not as a crook, but as 
a scientist interested in testing what 
seemed 10 be an unbreakable code. 

The Stanford code, as most other 
present-day codes, used a mathemati- 
cal procedure that any college student 
could compute, but that only someone 
knowing the code could reverse A 
simple and standard version Of such a 
cade is the type that uses prime num- 
bers. There is no mathematical formula 
for factoring the product of two prime 
numbers after they are multiplied to- 
gether. But anyone can multiply. Thus, 
a public code of this type might be the 
number 143, which is the product of 
11*13. two prime numbers. Anyone 
can multiply the two and come up with 
M3. But to decipher a message, you'd 



have to know how to factor the code 
number 143 into its two primes. Our 
example, of course, is very simple. The 
real codes might be the products of 
primes that run into hundreds, even 
thousands, of digits. 

The Stanford code used a different 
mathematical proposition with similar 
decoding problems. Coppersmith, how- 
ever, deciphered the code because of a 
flaw in the nature of digital coding — the 
fact that it uses only ones and zeroes. 

'Unbreakable' system 

Israeli scientists early this year pub- 
limbed a paper announcing a new "un- 
breakable code/' Unlike their American 
counterparts, the Israelis have declined 
to publish details of their system even 
in highly technical journals. That pro- 
tects the secrecy of the code, but it 
doesn’t do non-Israeli security chiefs 
much good. 

While the scientists and engineers 
continue digging for the perfect coctv 
purer protection, the crime wave goes 
on. Some of rt is serious, some a bit 
comical. The FBI says it has begun 1984 
by keeping statistics on computer 
crimes But official? say thay won't 
know until the end of the year whether 
their statistics reveal any useful pat 
terns. 

On a lighter note, two CaJ Tech 



students brought a grin to the faces of 
football fans ooast-to-coast in this year's 
Rose Bowl game. The day before the big 
game between UCLA and Illinois, the 
pranksters reportedly spliced a comput- 
er terminal into the line running to the 
Rose Bowl scoreboard. Then, police 
later reported, the two stood on a hill 
outside the Rose Bowl with a radio 
control unit. 

Late in the game, they signalled the 
terminal to change the names of the 
teams to Cal Tech and MIT, For a few 
glorious minutes, students at the two 
institutions — neither of which has a 
football team — enjoyed national colle- 
giate football notoriety. 

The lighter side of computer crime 
has been depicted on the popular TV 
show IV/tiz Kids, And a good joke was 
had by all in last summer's Superman 
III when a larcenous computer whiz 
shaved fractions of a penny from each 
of a corporation's paychecks, amassing 
a veritable fortune. 

Still, there's a serious side to the 
newest crime on the block. "With the 
scenario being virtually 'a computer on 
ovary desk/ the potential for abuse of 
those powerful pieces of equipment is 
tremendous/" says Anchor Pad presi- 
dent Paul Gassaway. That's the poten- 
tial crime fighters are zeroing in on 
today. rat 
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Grane and Wynn's Engine 

aau&tf Hme-Up dissolves 
slicking pa m ame and sftjdoe 

ftsuJtt n «*■ UrtulU- dUitil 



And so do your 
neighbors. 

Not you actually 
your car Knocking, 
clicking, clacking and 
tapping with grimy, 
sludgy sticking valves 
and hydraulic litters. 

A noisy problem 
that may have a simple 
solution. 



Wynn's . Engine TUne-Up. 

The specially formulated 
solution that dissolves the 
grime and sludge, Helps free 
and quiet your sticky valves 
and lifters. 

And helps restore your cars 
performance 

Tty Wynn's Engine Tune-Up. 
you'll hear the difference. 

And so will your neighbors. 




Wynn Oil Company PQ. Be® 4370. Fullerton, CA 92634 






Here's why 
2nd- time tent 
buyers choose 
Eureka! 




Because th&y know it rains. And they know the besi wegfher proofing 
and ventilation make Eureka! a dry, pleasant place in any weather. 

Because the wind blows. Eureka s strong frame and tenable su$ pension 
system shed wind. They've stood securely where other lents have tailed. 
Because they re so easy to set up. The seif -supporting design Eureka! 
pioneered actually makes it fun to sei up camp! Pre -connected frames 



The choice of experience. 



CAMPING— GO LIG HTLY 

i G& l tJinupd tmm pane 68) 

you can gel a two- man shelter that 
weighs just over 3 lbs. 

Sierra designs J Flash light II. com- 
plete with ripslop nylon body, coaled 
ra infly, and fiberglass or aluminum 
poles, weighs 3 t£is. r Z oz. and packs 
down into a 4-in P -djanftflt&r roll 17 in. 
long. That's the good news. The bad 
news is that lightness costs. Its list price 
is $170. 

The roomier Northface Dragonfly 
Lent. with 45 square feet of space and a 
see-through netting canopy, kicks the 
weight up lo 5 lbs., 5 oz. and the price to 
$£50, It packs down to a 5 by 20-in. roll 
and lets you see the stars as you he 
there In bug- free comfort - 

Watefproof coatings 

Laminates that shed water droplets, 
yei allow water vapor lo pass through, 
make possible much ultralight camping 
equipment. By laminating Gore-ToH, a 
microporouiS FFTE ( Teflon ) membrane 
originally used to moke artificial arter- 
ies, «mo nylon fabric, you can make 
clothing that keeps you dry from both 
the outside and your own perspiration, 
This doss much Lo end tho discomfort of 
damp gear and wet weather camping. 

Originally. Gore-Te* had the weight 
of three laminations, but the latest two- 
layer Go re -Tex on lightweight nylon 
weighs just L2 oz. per square yard, it 
makes great sleeping bags, down jack- 
ets, rainsuits and other gear, as well as 
some super tent lops and flies, 

Sleeping bags, like the Marmot 
Mountain Works' Nlghchawk, use this 
material to chop weight to a mere 2 lbs., 
compared with 4 lbs. for a similarly 
sized goose 'down bag rated for the 
same 15 F. temperatures. It. squooshes 
down to a 7 : 13-in. package. 

More important than its size and 
weight, it breathes, so you don't wake 
up wot with your own perspiration. If 
rained on, it doesn't become soggy. 

Lightweight down jackets with the 
same Gore-Tex outer layer can keep 
you from freezing your ears and whis- 
kers on the coldest, windiest days. Mar- 
mot Mountain Works' Warm II chops 
weight io 1 lb., 4 oa, The $225 list price 
is high, but staying really warm In the 
worst weather makes it. worthwhile. 

Getting caught out in a chilling rain 
can be a killer. Serious wilderness wan- 
derers carry ramsults Here the Gore- 
Tex really pays Off in comfort and 
portability. It sheds the rain from the 
outside without steaming you on the 
inside, and weighs about 1 lbs. when 
you lug it around in nice weather. The 
North Face Stowaway ramsuit (jacket 
$l3G r pants SB5) weighs 1 lb., 9 oz. 
Marmot Mountain Works' Lightpacker 

Cum fO pdjLtef J OZ) 
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It won’t take you long to 

discover aH the advantages of 

a Wagner Power Painter. 





4 Vi mins. 

We painted this wicker 
chair in 4 minutes 
w? r/i ^3 Wagner Power 
Painter, it took us 
1 ho ur with a brush 



hVihrs. 



Wcpain red this house in 6 !6 hours 
with a Wagner Power Painter. It 
took us 17 hours with a brush. 

Roth were done excluding trim 

The time it takes to paint 
with a Wagner* Rawer Painter* 
is just a drop in rhe bucket 
compared withdre time it 
takes iFyou use a brush. 

An eight- foot section 
of picket fence that cook 1 hour and 
20 minutes to paint with a brush, we 
painted in just 21 minutes with a 
Power Paint ex 

A shutter that took us 22 minutes, 
we finished in only 3, 

And while speed is the most 
obvious advantage of a Wagner Power 
Painter, you'll quickly find out its not 
the only one. 



In fact, it spraysaimost any liquid. 
Even pesticides. 

And because a Power Painter is 
run by an electric pump, you won't 
have a bulky compressor to drag a round 
Accessories provide 
additional flexibilit y. 

To make things even simpler a 
Wagner Power Painter comes 
with a suction hose that draws 
paint straight from the can And 
a flexible spray dp. which bends 
ai any angle to make painting 
floors anoceiS i ngs easie r 

There a re eve n optional acces- 
sory es. such as a spray dp that nar- 
rows the spray for precision painting 
In fact, you'll not only save more 
time with our accessories. you'll also 
save money During our S2 00acces- 
rebate, going on right now. 

When you con- 
sider the advantages 
of a Power Painter 
there's really onlv one 
thing to do. Take advantage 
of one ^ 

^5£s\f 



A Wagner Power Painter sprays a 
smooth, even finish . so there arc no 
brush strokes or lap marks. 

And its ability to spray into crevices 
makes intricate jobs, such as louvered 
doors and wrought iron railings, easy 
to handle as well. 

A Power Painter will even give 
you professional -looking results on 
rough, textured surfaces like stucco or 
shake shingles. 

Spray, pa ints, varnishes, stains 
and more without a compressor 
You can run just about any 
kind of latex or oil-based paint 
through a Wagner Power Painter, 
as well as stains, varnishes and lacquers 

C ISRIUhjflerSjiwTedifoip 






PO. Bo* 9925 
Maple Plain. MN 

553W 

PJcisc send your 
‘Howto bio- 
chunescohelpme 
kam more about pmuT 
wiEh.i Wsenci Fbwrr Rottrr;rnd tWff 
Painter asrltss pA i nr -sprayer* 

Mdrnf 



City — 






WAGHER 

7}\c Right loo! for Painting. 





WAI T TIL YOU SEE WHAT THK BABY'LL DO. 

Opel it up and this little portable air compressor'll do just about anythin*) orn ? i jf 
those lankmfwfifel monster vil do 
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CAMPING— GO L IGHTLY 

fComiflued i-jtJ.'jj 100} 

ups this weight by 2 oz. and ups the 
price, IOO Uop S 3 £35. pants Si 19). 

Even long Johns have gone the Light 
weight route, They also use plastics to 
keep the water away from your skin $® 
it cools the clothing rather than you as it 
evaporates. Hike hard enough to over 
heat on a cold day and the knitted 
polypropylene underwear [text to ynur 
skin keeps you dry. it also doesn't Itch 
like wool and dries five times quicker 
when washed. A top and bottom combi- 
nation weighs about 9 oz. For example, 
the Ufa Vermont top for women weighs 
4 : j oz. and costs $25; the Wickers 
polypropylene T-neck top for men 
weighs (he same and costs $15. 

Treading lightly 

To get where you're going r you need 
boots — proper hiking boots with good 
ankle support. Those, too. have gone 
the ultralight route- Sturdy nylons like 
Cardura and (he Gore- Tex laminates 
crossed with running shoe technology 
make for a new breed of lightweight 
boots- Velcro closures instead of laces 
alter appearance while improving func- 
tion. They work better and weigh less 
than their leather predecessors. 

Dormer Mountain's Outer Limits 
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boots ($90) weigh 2 lbs. — 1 Lb each — 
with a breathable nylon Goro-Tex lami- 
nated upper on a Velcro-closed run- 
ning -s hue- based design. This is a full 
t" lbs. lighter than traditional Leather 
hiking boots. Taking a pound off your 
feet makes hiking easier than unloading 
10 from your back. 

Camp stoves and flashlights also 
come lighter and in smaller packages 
these day 5. MSft's $60 Firefly stove 
uses a standard ftiei bottle for its tank so 
it can pack down to a 6 by 5 by ZMa-in. 
packet weighing just 15 oz. This tucks 
neatly into the side pocket on any pack. 

Teehna r s 5'A-in- flashlight weighs 
half as much as most and can be held 
com fori ably in your leeih when both 
hands are busy setting up a tent in a 
dark campsite. 

The pack in which you carry all this 
Lightweight gear has also gone on an 
effective diet. Among the best bets are 
the Alpenlite Superlite and Touriite 
backpacks. These replace aluminum 
frames with a foam laminate hacking 
sewn lo (he bag to Form a convex shape 
for even load distribution. They also 
save weight by being slightly smaller 
than traditional packs. A typical 4,500- 
cu--in. frame pack weighs 5 Lfa$.* 9 oz. 
The SuperlilO? Just 1 ib-, 8 <Mt. 

The Superlite has only 3 r 20G cu, in. of 
packable space, but when carrying ul- 



tralight gear, this capacity becomes 
more than adequate because most of it 
takas up less space. 

Add up the weight savings and you 
find that going all the way with ultra- 
light camping gear takes about 15 lbs. 
off your back, I l h lbs. off your feet and 
thins your wallet perhaps twice as 
much as heavier old-style equipment. 
At the end of a 20-mile hike, though, 
you know it r s worth every penny, Wi 



SOURCES— CAMPING GEAR 

Alpt-jsiitfc, 3 MB! tfmJi Vt>niura Ave . Vemura. 

Calif. 93G01 

bonner Mountain CerP 2! in Fifth Si . Beriwtev 

Calif 94710 

Kart y Wlmw* l rd \ I [) Pi^vrrtJiiiw P5;v.:i- S., S«- 
attte. w»sh m 104. 

T. MS. Vnsm Fnjm Eld., Pi-U.vkc<n3ugb, M H. Q34 5H 
J^nsprcTt, Pmno FuBd, rnrtustruil Park, ISuiMiiVj 
306. FvwTTtT, Wash flSZt?4 

Pack \tic RZ-B1 EkHrbm Ai-c SunVdllL'u. 

C=itif 91352 

M;mnnL ftlDUEtiJun Work.*, 331 Si-uLli i 'llli Si 
Grajtd Junclmb CtiJti HI SOI 
Maas Tent Worki, Box 3G0B. Gam dm. Me 
MtS34 

The North face. U&H Hamson Sc . Hr-ri^ley. 

CdJf 947 IOl 

ftecraaUeRaJ Equipment Inc., Box C-8fll2k Seat- 
iLe.Waah 98iee 

Sierra Desifirw. 247 Twmfo St., Oakland, Calif- 
64607. 

Sierra Wwt, & East Vangti St- Sant* Barbara. 

Calif 93101- 

Stephenson's Warnajit*, RPD 4, fiuiUbnl, N.H. 

03S4S. 

Tr-ulwi-Hi, 24Q7 Fourth Si Berk Calif. 

9*37 10. 

WiSdemesn Experience, Z06?S NcfdhoflfSi... 

CltMtfwonh, Calif. 01311 
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out, and we jump into it feet first. 
That’s why we’ve put the face- 
less tab option on our best selling men’s 
casuals. The Great American Shoe Store 
GAS S,* leather boat shoe is one. The 
GAS.S.-Ute* is another. 

Great ideas that offer great value. It’s what 
makes Kinney the Great American 

You Store. 




jsmney 

The Great American Shoe Store' 



All colors not available in aJS stores. 
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A trimmer that goes to pieces over tough 
jobs isn't much help. When you're tired 
of tying up your whole weekend with 
off-brand tools that never seem to work 
when you need them, you’re ready for 
a Weed Eater* trimmer. 

Weed Eater lawn trimmers are de- 
signed to save you time with features 
like our exclusive Tap-N-Go* line feed. 

When you need more fine, simply tap the 
cutting head on the ground and new line is 
automatically advanced. And you can get on 
with the job. 

Not only do Wfced Eater trim- 
mers work faster, they work 
harder and longer And Weed 
Eater offers 13 models, from 
the smallest electric to the 
largest, heavy duty gasoline 
powered model. So you 
can handle any job, Maybe 
that's why, year after year, 
more people have 
chosen Weed Eater 
to trim and edge 
their lawns than any 
other brand. 

Next weekend, don't 
change your golf date be- 
cause of you r yard. Cha nge 
your trimmer instead J P 
Head Ibr your Weed Eater 
dealer and ask for the 
genuine Wteed Eater lawn 
trimmer 



BEAlHtVPOUUWAvetO EATER 
SHREVEPORT LOUISIANA 71 IF? 



YOUR LAWN TRIMMER 
SHOULD LEND YOU A HAND, 

NOT HAND YOU 
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AUTOMATIC TRANSMISSION 

{Com jd ucd gam flaae ?}) 

transmissions also use steel belts, but 
their belts ere completely different from 
those in tho Fiat/Ford CVT. 

And while we have no direct word 
from Japan, indirect evidence tells us 
that several Japanese auto manufacture 
ers are meeting with GM, Ford. Good- 
year. Morse and other potential suppli- 
ers of CVT units and belts. 

How CVTs work 

Anyone who's ever adjusted the V- 
beh cm an air-oooled Volkswagen will 
understand immediately how a CVT 
works- The generator pulley on the VW 
is split into two tapered halves, with 
several washers between them. When 
the belt stretches and becomes loose, 
you remove a couple of washers and 
bolt the pulley halves together again. 
This brings the halves closer to one 
another, forcing the belt to ride higher 



in the pulley groove and tightening the 
belt. It also increases the effective di- 
ameter of the pulley and changes the 
drive ratio between the crankshaft and 
generator pulleys. 

On the VW, that's beside the point. In 
a CVT, it's the whole point. As the 
halves of one pulley are forced closer 
together, the halves of the second pul- 
ley separate to maintain constant ten- 
sion on the belt while changing the ratio 
between the drive pulley and the driven 
pulley. These changes in ratio can be 
made gradually, in minute increments, 
with none of the giant steps found 
between the gears of a conventional 
transmission— automatic or manual. 
Hence the name "’continuously vari- 
able-' transmission. 

Why CVTs now? 

Variations of the continuously van- 
able transmission have been with US 
since the earliest days of the autoino- 

(PitMso rum to nflj re 106) 




A x the tune this story was written, there 
were no cars, equipped with CVTs 
dvaitiibJe fur t^it drives; in the United: 
States But I have driven cars with both 
systems — IhE? DAF "Volvo rubber bells and 
Fill's rrwLdl-link b*h — and they Left vivid 
impressions. 

I drove the Vglvp $43 briefly through ii 
large industrial park some time ago and, 
although I never reached highway speeds, 
1 got a good Idea of what it would be Uku Lo 
drive around town. Stcining up from a stop 
sign, the engine imjmcdi^iiGly accelerated 
to its mosi efficient governed speed while 
the car slowly caught up to the GG-mph 
mar of its motor! This disconcerting con- 
flict of sonsory inputs was accentuated 
because the 343 was a noisy car. 

Depending an ilia amount of vacuum tn 
the conifol system when you lifted your 
foot off the gas. It would -somehiries free 
wheel — seeming to coast forever— and 



Volvo 343 ftopf was a unique experience. 
Prototype of Flat Uno-ma>tk j above J was 
an excellent performer in traffic 



sometimes ’"gear"' down ta pmvidR engine 
braking. The newer 340 models have a 
switch on the dash that allows the driver to 
select freewheeling for maximum fuel 
economy or "down-shifting" for safety on 
hilly roads. 

I drove a prototype Flat through the 
rush-hour traffic in Turin, Italy, and it 
behaved much more iLke o "norma I” oUt-O- 
iftaiie, men creeping a bit if you took your 
foot off the brake at Lights. Si, Luo, was 
always trying to card* op to its engine 
noise. Ijui it was a lot peppier than must 
^maM, (hur cylinder cans, which aru hob- 
bled by conventional automatics.- — W.H, 
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Save Time! Save Money! 

Mill Supply Sells Over 
1,000 Different Top Quality 

STEEL 

REPLACEMENT 

PANELS 

To Repair Rust or Collision Damage 
on Many American Cars, Pick-up 
Trucks and Vans and Most Imports 




96-Page MILL U.S. Car, ewi 
Truck and Van Catalog 
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AUTOMATIC TWANHWKlIQil 

fCgntinuod /mm page JOffJ 

bile. Belt drives with adjustable-gap 
pulleys were common in cycle-cars be- 
fore World War L In iha 1930 s, an 
American inventor named Hayes talked 
British Austin into offering his rendition 
of a CVT in that company's light cars. 
Then in 1 95B r the Dutch DAF minicar 
introduced whafs now the Volvo 340 
CVT, using reinforced, cogged rubber 
bolts and pulley halves controlled by 
centrifugal weights and vacuum. And 
it's the transmission of choice in the 
snowmobile industry, 

The DAF/VolvoAran Dooms pulley 
and belt system Stilt forms the basis of 
nearly all m^jor CVTs being developed 
today, The big difference between the 
DAF Variomatic of 30 years ago and 
today s emerging CVTs focuses on two 
technical advances: l t the microproces- 
sor, which replaces the DAF's weight 
and vacuum controls for pulley spacing; 
and 2, flexible steel belts instead of the 
rubber belts now u&ed by Volvo, The 
Volvo rubber belts were designed in 
conjunction with Goodyear and are 
made in America. 

In theory, the CVT holds at least 
seven advantages over conventional 
automatic transmissions for small cars, 
particularly front -drive cars: 

1 * The CVT is considerably simpler, 
both to mamifaaure and to repair, than 
conventional automatics, which have 
become highly complex in recent years, 
especially new models with lockup 
torque converters, four speeds and 
overdrive gearing. Ford’s experimental 
CVT, called the CTX-81 1, lias about 35 
percent fewer moving parts than a 
production Fiesta or Escort torque-con- 
verter automatic. 

2. A CVT can offer performance 
equal to a five-speed; better; in fact, 
than a five-speed above 40 mph. If 
youve compared economy cars with 
and without conventional automatics, 
you've noticed the damper that type of 
transmission puts on acceleration. The 
average CVT, though, comes much 
nearer to a five-speed than a conven- 
tional automatic in overall performance. 

3. A CVT can be made more com- 
pact, so it takes up less space than 
today's typical automatic transaxle 

4. A CVT tends io weigh less be- 
cause of its simplicity and compactness - 

5. It also costs less for the same 
reason. Fiat's new CVT adds S345 in 
Italy to the price of a new Uno 70 
automobile — ^roughly the same as a 
conventional automatic. When market 
competition and production volume in- 
crease, though, the CVTs price is ex- 
pected to come down to nearly the level 
of a fivt^speed manual. 

6. The CVT is "stepless/ r so that 
you don't fool any shifts Or jerks as it 
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moves through its infinity of ratios, 

7. Perhaps most imporcanEly, the 
modem CVT delivers better fuel mile- 
age than a conventional automatic, and 
It does so in two ways: 

First, because of the potential differ- 
ence in pulley sizes, the CVT c&n cover 
a greater span of gear ratios than is 
practical with either a five-speed man- 
ual gearbox or a four-speed automatic, 
A standard five- speed has a ratio span 
of about 5.0:1, while a CVT s normal 
span is 5.6:1, meaning the highest 




German PfV company hai a CVT whose 
metal belt kooks JFK* a bicycle chain. PJns 
provide only contact with pulleys. 



gearing is S,6 times higher than the 
lowest. And, PI Vs experimental system 
cavers a span of 6.0:1. That's equiva- 
lent to a seven-speed manual transmis- 
sionf 

This greater ratio span means the car 
with the CVT can have deeper gearing 
on the bottom end and higher gearing 
at the top end. Ft can thus accelerate 
faster in some speed ranges, yet can 
cruise on the highway at a higher 
overdrive ratio than any automatic Or 
hvu-Spoud currently in production. 

The second reason the CUT helps gel 
hotter gas mileage has to do with the 
way its microprocessor can be pro- 
grammed. Keep in mind that almost 
any modem car with an onboard micro- 
processor has the "brain capacity' 1 — 
the room in its memory — for many 
mono functions than it’s now called on 
to perform. 

During both acceleration and cruis- 
ing, the microprocessor can set the 
engine to run at the rpm that delivers 

{Pfca&w turn to ±M\gv I OS) 




Proven 
protection 
up front. 



gasoline 
in back. 



Havoline Supnenues formula blends nine 
Texaco-developed additives with highly 
re lined base oils. Il helps protect against 
friction, wear and harmful acid, sludge and 
varnish deposits. It also helps save gasoline. 

All HavoEinc motor oils exceed tough 
API SF requirements, and Havoline Supreme 
10W-3O and Havoline single grades exceed 
the API-CC requirements for diesel engine 
oils, For high performance engines, there’s 
SF/CC rated Havoline Super Premium High 
Performance 20 W 50. 

Get the Havoline that's right for you, and 
get proven protection you cun trust. 

TEXACO © 
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AUTOMATIC TRA NSMISSI ON 
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maximum torque plotted against mini- 
mum fuel consumption- That's some- 
thing that can't happen with any other 
type gf transmission, and it's the key to 
good gas mileage. 

The microprocessor responds to a 
number of inputs; throttle position, car 
speed, engine rpm r pulley gaps and 
gear Sector position. Tf you program 
the black box to give you the ideal 
engine rpm and pulley ratio for every 
anticipated torque/mpg situation, the 
CVT responds quickly and correctly. 

The Ford CXT-E1 1 has two driving 
modes. The shift selector quadrant 
gives you the choice Pol only of FRND 
hut also. In oiuvk, of E (for economy) or S 
(for sport) , Prop the lever in E and the 
car accelerates and runs via a micro- 
processor program that dictates maxi- 
mum ftiel economy. Put the lever in S, 
though, and the pulley ratios tend to 
stay tower— more toward faster accel- 
eration — and the car moves out mors 
quickly. This same S mode can be called 
tipon for engine braking on long down- 
hill runs. I m told that in t he S mode, the 
C5TT-8 ll's performance comes very 
close to that of a car with a manual five- 
speed up to 40 mph, and then walks 
away from it above that. 

Ford, experimenting with 20 CTX- 
equipped European Fiestas, found they 
were getting 9 percent hotter fuel mile- 
age at 56 mph than identical cars with 
manual five-speed gearboxes. Al- 
though the CTX s fuel economy tended 
to drop slightly over and under that 
magic speed, it always matched or 
bettered the five' speed ‘s. 

Fiat, which doesn't use microproces- 
sor or E/S controls, reports identical fuel 
economy figures for the Upo-matic and 
its five-speed equivalent, bul with a 
small penalty in acceleration. Even so, 
the Uno-matic does give vastly bettor 
performance than Fiat's regular auto- 
matic. 

Operating details 

There has to bo a way to disconnect 
the CVT from the engine— a clutch or 
Quid coupling built into- the system. In 
the Flat/Ford CVT, clutching is accom- 
plished by two sets of muhipiate wet 
discs spinning in oil. They're similar to 
the clutches in a normal automatic and 
are actuated hydraulically. The dutches 
engage progressively and smoothly 
over a low, preset engine rev range. 

The clutches drive a planetary gear- 
set. One dutch locks the sun gear to the 
planet carrier for forward; the other 
gives reverse by locking the annulus to 
ihe gear case. Neutral comes when both 
clutches disengage, You can choose D, 
R and N on the shift quadrant via a 
conventional selector lever. 

I OB 



The German FJV and ZF CVTs ac- 
complish the clutching function through 
a torque convertor, and the Volvo does 
it with centrifugal weights. 

Another CVT add-on has to do with 
reduction gears. If unreduced CVT Tpm 
went directly into the differential, the 
differential's gearing would be loo high 
and the ring gear would be larger than 
practical. So e set of reduction gears 
with a ratio of around 1.6:1 is inter- 
posed. This way, the differential can be 
carried over from other production 
models and no new tooling is needed, 

Only one side of each pulley moves. 
In the newest Fiat/Ford CVT, oil pres- 
sure within servo cylinders at each 
pulley widens and narrows the gaps. 
This pressure is supplied by an engine- 
driven gear pump that delivers up to 
435 psi — very high by automotive $*tan- 
dards But such high pressures are 
needed co clamp the belt tightly be- 
tween the pulley halms. Otherwise, 
thera'd be too much slippage and wear 
under hard acceleration. 

CVT belt design 

Several different typos of steel belts 
have been tried, and what's amazing 
about the Fiat/Ford system is that this 
particular belt is designed to push in- 
stead of pull I Unlike the fan belt in your 
car or the rubber belts In the Volvo 
CVT. the Fiai/Pard steel bells work in 
compression, not in tension. That's an 
Important distinction, and its purpose is 
to prevent drive torque from spreading 
the driven pulley. (The steel link belts 
losing used by FIV and ZF do pull.) 

The Flat/Ford pusher-type steel bell 
developed by van Doome uses two 
seamless, multilayered, highly flexible 
flat hands that run side by side and 
carry what look like hundreds of small P 
flat, trapezoidal metal spacers between 
them, JTiese spacers, or links, have 
horizontal slots by which they ride or 
slide back and forth on the bands. The 
bands themselves only guide the links; 
they don’t transfer any torque and thus 
can't stretch. Individual links are of 
slightly different thicknesses to prevent 
resonant whine at high rpm. 

When you look at one of these steel 
belts turning inside a pull&y. there 
down's seem to be much surface mak- 
ing contact, yet there's virtually no 
slippage. That's even more surprising 
when you consider that the entire sys- 
tem runs in oil, inside a sealed housing. 

The secret lies m the clamping force 
of the pulleys t They clamp the links very 
hard, the result being analogous to a 
locomotive getting metal-to-metai trac- 
tion on very thin rails — sometimes even 
wet rails— simply by virtue of its tre- 
mendous damping force {weight). De- 
pke these high clamping forces, there's 
vary little energy lost through friction. 
Thera Is an oil cooler bulk into the CVT, 



much like the one in normal automatics. 

The other type of steel beh, the pull- 
type used by the German firm FtV,. 
looks more like a bicycle chain with U- 
shaped mecal blocks damped around 
the outside. like a bicycle chain, indi- 
vidual links are made up of several 
figure-0 stampings. Pins tie these fig- 
ure-8's together, and the pins also hold 
the blocks on the chain's perimeter. It's 
not the sides of the blocks, though that 
provide the chain's friction surfaces: 
rather, it's the heads of the pins. The 
advantage of the PIV bolt is that it can 
negotiate a tighter arc than the van 
Doome link belt. 

in the case of Ford's CTX-811, the 
gaps and clamping forces of both pul- 
ley s are determined by a microproces- 
sor, which seta the pulley gaps hy 
routing hydraulic pressure via sole- 
noids from one pulley piston to the 
other. One pulley sets the ratio, the 
other keeps the belt taut. 

Even though the hydraulic pump and 
reduction gears rob the CTX of some of 
its power, the system's overall loss Isn't 
nearly so great as In conventional auto- 
matic transmissions. Fiat claims an 66 
to 90 percent mechanical efficiency for 
its Lfno-matic. That's about 2 percent 
below a manual gearbox, but roughly 
10 percent higher than the average 
torque^con verier automatic. 

The future of CVTs 

All automakers and suppliers eur- 
rentiy involved in CVTs feel these 
transmissions have tremendous poten- 
tial. For the time being, CVTs seem 
confined to fairly small tars, and they 
adapt particularly well w fwd models. 
Rubber belts— because they're inex- 
pensive and quiet — will dominate in the 
miatr-mini range. And for now, even 
steel belts will be limited to ears with 
engines of under 2.6 liters. As belt and 
pulley technology progresses, however, 
there's a good chance that CVTs will 
show up in larger cars r as well. 

Om of the immediate concerns of 
CVT manufacturers wiU be to get. chose 
trwis missions to the international mar 
kets whore automatics dominate Euro- 
peans. frankly, don't care for automat- 
ics. They prefer to shift for themselves. 
Yet Ford and GM are both investing 
huge sums in French factories that can 
turn out millions of CVTs each year. 

For tha 'ecunorfiies of scale" that will 
make these operations pay, the manu- 
facturers figure on selling most of their 
transmissions not in Europe, but in 
America. Japan and Canada, whore 
drivers demand automatics. We in the 
United States now think of automatic 
transmissions not as luxuries, but as 
necessities That means we're probably 
going to see a lot of European-made 
CVTs in American and Japanese smell 
cars very soon. PM 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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BUILD YOUR OWN 
PONTOON BOAT... 




AND SAVE II DOO OR MORE 
Y¥lTH EASY TO ASSEMBLE HITS. 



* Economical, sate and piMHcbUy Imcf&s- 
truelrblo. Edoa I (or Family parlies, fishing 
or swimming, 

- 4 models la ctiaosa bom. 1 7/ 20 1 h 2 1 ' and 
24 T langths. 

* Polyethylene pontoon seel Ices. b/o une- 
thane loam Filled. Retains bouyancy even 
If punctured Highly restate t to sbraslon 
and impact. 

* Ponioona are milfitenance kse, colorfasi 
— never needs painting 

■ Assembly requires nO special toots Of 
aqumment. Takas only 12 lo IB hours lo 

complete 

v All kit components are Of galvanized steel 
or marine grade aluminum. 

* Kll contains ponioone, frame, motor 
mount, helm station, steering, railing and 
hardware. 

■ Send S2.00 tor complete information, 

CALL TOLL FREE 
1-800-3S1-1363 
In T»kb 9 calk 918-843-2517 
ROTO CAST FLOTATION PRODUCTS 
RQ- BOX 10S&, DEPT, PM 
BROWN WOOD. TEXAS 78001 



THRILLING 3-D 
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using one or two projectors, depending 
on how they were originally filmed. The 
3-D movies of the 'SOs used "anaglyph- 
tc rH stemoiacDpic imaging to separate the 
left and right views. This is identical to 
the red/hlue or rsd/gresn comic books 
of that era. Each half of the pair is 
projected through its own color filter. 

Special glasses 

Viewing the screen without the spe- 
cial red/blue glasses was enough to 
cause nausea. But with the proper col- 
ored eye filters each eye saw iu corre- 
sponding view. The brain then assimi- 
lated both views into one 3-D image. 
Anaglyphs, however, cannot separate 



images enough. A lot of color overlap 
and poor synchronissatioo resulted in 
more eyestrain than enthusiasm. 

More recent 3-D films create stereo 
separation using Dr. Edwin Land's neu- 
tral polarizing material made available 
an 1 932. Those filters allow Light to pass 
through only on one plane, something 
like microscopic Venetian blinds. Each 
proj ected view has a polarizer in front of 
it, with its axis of transmission 9G C ' from 
the other. 

Wearing polarizing filter glasses with 
corresponding transmission angles 
gives each eye only the view it is 
supposed to see. The screen has to be 
silver (aluminized) to reflect polarized 
light. The results are true separatim 

The problems associated with 3-D 
(Please mm ro page 1 14) 












How To See Tour Own Photos In 3-D 



I f you haven't dabbled with 3-D before, 
here's a quick way E* experiment with 
stereophotography of nonmoving 
Using any type of camera, including 
processing models, ymi take two photos of 
the same scene from slightly different 
angles- 

After taking one photo, move your cam 
era left or right a distance that depends 
on hew far the subject is From your Ions. 
You tan use the foUovvkig than as a guide- 
line; 



Subject Distance Lens Separation 



Now find a cardboard or plastic box at 
least 6 inches wide and as deep as the focal 
length of the lenses. Cut the white Ih 

off the photos and glue them B 

to stiff cardboard with rubber cement. 
Now you should piece the two photos at 
the back of the viewer. 

If there's a double image, check that the 
right image is on the right side. Further 
lino liming can be done by sliding one of 
The lenses left or nghi until a sharp 3 j P 
picture is achieved — A.E 
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It helps to have a shooting platform for 
your camera. Here's a simple one you can 
make: Take a scrap piece of wood about a 
foci long — a 2 *4 will work fine. Counter- 
sink a spiked J /iX20 T-nut through the 
center of this platform for a tripod mourn- 
Nail a small block of wood across one end 
of the platform and mark off a scale in 
inches, starting from the inside af this stop 
block. 

Mount the platform on a tripod and put 
the camera up against the stop hlock. 
Focus on the subject and select the intenOc- 
uiar distance. Clamp a second block across 
the other end of the platform . the specified 
distance from the fixed block. New shoot a 
stereo pair by taking 
same scene, one from 
platform. 



Building a viewer 

Unless you have an old stereoscope 
lying around in your attic, you'll have TO 
build a 3-D viewer to see the effects of your 
pictures. 

Start with two identical convex magnify- 
ing lenses (glass dr plastic, from a five and 
dime store) which, when held up to the 
eye, can focus on something from 5 to 7 
Inches away. 



Two photos taken From slight Jy different 
angles are mounted side by side and 
placed in the rear of a box. Eye openings 
are 2 Vi Inches between centers. 



ie lenses to the eye openings and 
a black cardboard divider that 
reaches two thirds of the way Into box. 



no 
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450 kits and products: solar hot 
water systems, all-in-one 16-bit com- 
puters, test Instruments, amateur radio 
gear, sett-study courses in computer lit- 
eracy and state-of-the-art electronics, 
energy conservation and home se- 
curity devices, fine stereo components, 
color televisions, automotive or marine 
aids, home conveniences, robots and 
more - things you've always wanted 
and needed, right now at low kit prices 
from Heath. 

For people with imagination, there's 
nothing to compare with the exclusive 
thrill of hand-built satisfaction. 



Discover the fun of kitbuilding - it's 
a great way to relax in your spare time 
and share a rewarding pastime with 
your whole family. The great kits you 
build will reflect the pride of your crafts- 
manship, too, The famous Heathkit 
illustrated manuals make it easy for 
anyone to build reliable, professional- 
quality kits, 

SEND FOR FREE CATALOG 

Our colorful catalog is Free! If coupon is 
missing write; Heath Company. Dept. 
017-182, Benton Harbor, Ml 49022. 
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THRIUJNG 3 D 
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films include jittering frames, improper 
setups and, most of all, poor use of the 
medium. 

Twin-camera technique 

Currently, rwo fi Jm$ ore placing in 
Florida which show 3-D at its best. Both 
are by Academy Award -winner Murray 
Leaner. Sea Dream, shown at Merino- 
land. was filmed with Space vis ton: 
Magic Journeys is playing every IB 
minutes at the Kodak pavilion at Dis- 
_ npy's EFCOT Center 

Magic Journeys, written and directed 
by Lemer h Involves (he audience m a 
true illusion- Images of clouds, kites and 
a lion jumping through a flaming hoop 
literally float between the 54-fbot sil- 
vered screen and the audience h encour- 
aging the 600 participants to reach out 
and touch what they see. The film s $? 
million tab for 15 minutes of show is 
justified in that it sets some high stair 
dards and abounds with new technol- 
ogy. 

The film was shot with dual 65 mm 
cameras on Eastman 5 24 7 color nega- 
tive film. A 3fi-mm color-reversal inter- 
mediate is primed on 70- mm film for 
projection Dual projectors are kept in 
synchronization by a master sound 
tape, encoded to keep the film -drive 
servomotors in near’ perfect unison. 

Magic Journeys sets standards 
against which all other 3-D films will ha 
compared. Ii truly complements EP- 
COTs technology ^f-tomontsw theme. 

Holography 

Holography Is a young science con- 
ceived by Dr. Dennis Gabor in 1947. 
But he had to wait for the invention of 
f he laser in 19fiD to put his theory to 
work. A Noble prize resulted in 1971. 

Holography is genuine 3-D imaging. 
Unlike all ocher procasses, which use 2- 
D images 10 create a 3-D effect, a 
hologram re-creates the exact pattern of 
lightwaves that originally reflected off 
an object. Shifting your head to the side 
while viewing a hologram reveals an 
image of what you would expect to see 
if it were reel. 

In a standard setup for making a 
transmission- type hologram, a single 
laser beam is split into two beams and 
spread out by lenses. One half, called 
the object beam, illuminates I ho object 
and consequentially reflects onto the 
film. The other, a reference beam, 
showers the Film with a steady flow of 
coherent Eight. Light reflecting off the 
object will arrive at various phases, 
depending on which pari (near or far) of 
the object it is bouncing off of. When the 
two waves meet, they interact to form a 
specific Interference pattern. 

Exposure to film creates a jumble of 

1 14 



light and dark bands invisible to the 
eye. All of this has lo be dona without 
any vibration. Holographic setups are 
therefore mounted on large, heavy ta- 
bles floating on air or In a bath of 
mercury. 

After development In standard phono 
chemicals, this hologram contains infor- 
mation to redirect a beam of laser lEght 
to recreate the exact Image it originated 
from. The image seems to float behind 
the film as If looking through a magic 
window. 

Variations of this basic transmission 
hologram are called reflection holo- 
grams or white-light holograms. They 
permit viewing in Ordinary tight but 
result in a rainbow image. Versions of 
this type are sold as jewelry. 

Combining storey holography with 
holography yields dramatic multiplex 
holograms. These are mounted in circu- 
lar or semicircular plastic displays ibat 
show d 3-D image floating in its center. 
You can walk around and look behind 
the subject. Another version of this 
produces a moving-picture effect. Basi- 
cally, the subject is filmed conventional- 
ly as it rotates in front of the movie 
camera. 

Each frame is then converted to a 1- 
mm-wide slit hologram on a sheet of 
holographic film. Thousands of these 
combine to form 3-D images. 

Current developments in holography 
Include color holograms using three 
lasers, 70-mm movie holograms and a 
variety of optics that range from inter- 
ferometers that measure surface varia- 
tions down to a 1 0-miJyomh of an inch 
to reading the product code on a box of 
cereal at the supermarket. The Museum 
of Holography in New York offers an 
outstanding exhibit with many beauti- 
ful examples of holographic art . 

3-D television 

Within the last couple of years, a 
number qf attempts have been made to 
revive die old 3-D movies of the ‘50s by 
showing them on TV, You needed to 
use special red/blua glasses to view 
these films, all of which were specially 
converted for TV broadcast by 3-D 
Video Corp, in North Hollywood, Calif. 
The results were novel, but contained 
many of the flaws associated with early 
3-D films. However, 3-D imaging in TV 
Is not □ new idea. Experimenters have 
been devoting energy toward this tor 
over 40 years. 

As in stereoscopic cinema, one or two 
cameras may be used to create a stereo 
pair of views. One method synchronizes 
each of the two images separately to 
appear an one screen. The right field is 
created by the odd scanning linos, the 
left by the even ones. To the naked eye, 
i he image is confusing, but special 
viewers enable each eye to see its own 
field. Some experimenters used lenticu- 



lar screens stuck to the tubs lo redirect 
each snt of lines to the appropriate eye 
This Limited the number of viewers 
considerably. 

Other systems developed in the early 
70s sent information about the lefU 
right views on differed t portions of the 
carrier wave, something tike FM-stereo 
radio. But* since regular TV changes its 
video picture only 30 times a second, 
flickering plagued most of these sys- 
tems. 

The Sate James Butterfield resolved 
this problem with the use of two CRTs, 
viewed through a stereoscope attach 
mant. This type of system is used in 3- D 
microscopy, surgical and industrial ap- 
plications. The two separate images 
may also be projected through polariz- 
ing filters onto a silvered screen, as In 3- 
D movies. 

New approaches 

A new development announced last 
December by Stereographies Corp. in 
San Rafael, Calif., achieves true high- 
fidelity color 3-D video. The two-cam- 
era system results in 1 20 image Fields 
appearing alternately on the screen 
every second. 

Electro-optical shuttering glasms 
have to he worn. They synchronize the 
alternating views with each eye to ere* 
ate a 3-D Image in the mind. New 
viewers eliminate wires to the set by 
using infrarod pulses. 

Stereographies Corp. has developed 
this system around the same band 
width currently in use for TV. This will 
alow Future transmission through the 
air. via cable and video recording on 
existing equipment. This system lends 
itself ideally to 3-D industrial applica- 
tions for remote viewing of danger 
areas fLotkheed just purchased one}, 
computer imaging and arcade games. 

Other davstapmanLs continue in 3-D 
TV as well. Experiments with 3-D TV 
viewable without glasses have sSiown 
interesting results. One Jjong Island 
firm, 3-D Systems, has introduced what 
it calls Tri- Dimensional TV, which cre- 
ates the illusion of depth on any color 
TV regardless of the show being 
watched. The units will bo available 
locally by thus summer for a test market 
and can be attached in 1 5 minutes by an 
authorized dealer. 

The circuitry creates a fixed amount 
of separation of the red and blue/grwn 
colors. In addition, a slight time delay Es 
introduced between them. The results 
we sew qn a prototype, using the need- 
ed glasses, had seme color fringing end 
caused minor eyestrain, bui showed 
promise if refined. There is a definite 
illusion of depth created without the 
use of stereo pictures or special shows, 
lut application seams to Send itself ideal- 
ly to the home-video game market as 
well as music video programs, H< 
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When you buy one of our 
deluxe air condi 1 loninesystems, 
you can send us abul. 

Well reimburse you for 50% of your highest monthly electric bill* this summer after you buy and 
install a high efficiency Bryant central air conditioner or heat pump. All you have to do is send the highest 
bill after the summer coolliig season to Biyant's Redemption Center before Dec. 31, 1984 , and then come up 
with some ways to enjoy your savings. 

Of course, our 569 and 568 Deluxe central air conditioners and 545 heat pump are energy efficient 
and will save you money for years to come. 

And with our free electricity offer, our deluxe air conditioning and heat pump systems are an even 
better value. Proving once again that it really does pay to call your Bryant dealer Offer expires August 15, 
1984 Offer is available only through participating Bryant dealers. 
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It really does pay to call your Bryant dealer. 
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PLANER/MOIDER 

JOHIITER/SANDER 

Pm ihih versatile pnwct Elshj-I io wurk in yuur uwn 
i,hc?p. See hou- si it paps far itself? Uusefcpy con- 
cern kiw-co&l fuugh lumber into valuable finished 
iUKk. Turns uut pert'ctl quartrF-JXJund casing base 
mold tongue & gmove . . all papula! pallcnis . 
any custom design CottinwtciaL-size jomier pro- 
duces nupei-lrtic edges, squared stock, bevels, 
chamfer* Dru m ^nd i ng jlliK h me m hours of 

ledious hand work. 

Saves You Money , . , Make* You Money! 

Sian yoyr ov,n high -profit butJFwas. selling turn, all 
lypn ijf I nm and millwark Let lu mberyandii, ca rpcnlcfs, 
eontrjetojs, divil-youfseLfers ii to make grand- 
father clock «., gim cabmen. Finding, flooring. Jurm- 
tur-r almost any home or farm budding project. 

Jay Hedden, Editor of 
Workbench Magazine, writei: 

“It dfNt^ an txrtlknl job of planing, on a par with 
more e * fcKrtsive mithants. a mJ r ve n bctlc r t ha n tome 
fiommert iat modebT 

Nothing Extra to Buy 

Comes complclc wit h 1 [5 2 30 V m ol or . iwitch , stand . 
knjse^JulLmslmdions . ftidy louse, tlulperl urms 
other combi nation tools aL over twice its Inw price 
Easy terms 

30-Qay FREE Triilf 

Se ad Fn r Comp I el e Fart s ! MAIL CO U PO N 
TODAY or 

Cal! Toll-Free 1 (800) 034 7888, Oprer. 842 

Woodnueler Power Toole h Inc.. DepL ppm 
2*4* feme#. Kmut City, MO 84108 
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control joints across the slab every 4 ft. 
Special tools for making the.se joints are 
readily available at masonry supply 
stores. 

Cure the slab by keeping it moist and 
covered with polyethylene tor at least 
one week. Carefully remove the forms 
after three days. Don't walk on the 
surface for several more days. 

The posts are 4 x4s secured with 
Simpson strong ties. Use a spirit level to 
make sure all posts are plumb in both 
vertical directions. Brace them in two 
directions with 2 X4s while Installing 
the triple 2x4 top plates. 

Make the fence in sections. Install 
each section so the bottom rail rests in 
the notches cut into the base supports 
The roof Is a square hip roof with a 7- 
in, pitch (7 -in. rise in a 12-in. run). 
Construction is of 2X4 and 2X6 tan-' 
ing skinned with Vt-in, CDX plywood 
sheathing. A shaped finiaJ to which the 
hip and jack rafters are attached takes 
the place of a ridge board - 

The plumb cut for the hip rafter is 
50*-30 min.j its seat cut is 39°-30 min. 
Trim 9-ft. hip rafters to length, notch 
and toenail them to the finiaJ and to the 



plate with lOd nails. The plumb cut for 
the jack rafter is 4GF-40 min.? Its seat cut 
is 49 D -20 min Trim 7-fi. jack rafters to 
fit, notch and toenail to the finial or hip 
rafters with IGd nails. Cut 12-ft. hip 
rafter collar beams r then cut cross laps 
and face- nail to the hip rafters with 1 2d 
nails. Cut jack rafter collar beams with 
crosslaps and face-nail to the jack 
rafters with 1 2d nails. 

Nail on the sheathing with Sd com- 
mon nails. Apply 1 5-lb. building felt 
and shingles io the roof. A 1 x4 soffit 
and crown molding complete the struc- 
ture. 

2 Attached arbor 

Your house framework does half the 
job of supporting this attached arbor. 
While the structure is relatively simple 
to build, it can add to your outdoor 
living enjoyment and enhance the land- 
scape. 

For safe support, sink the posts at 
least 4 ft. into the ground and below the 
frost line. Dig holes with a clamshell 
posthole digger. For drainage, rest the 
posts on a flat stone and fill the area 



lib 
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with gravel to within a foot Of ground 
level. Use u pipe with & capped end to 
tamp it in place. Brace the posts with 
diagonal 2 x4s* making sure they are 
plumb in two directions, then pour the 
concrete collar. 

Cut the ledger to size and carefully 
mark the arbor rafter locations on it. 
Secure the ledger to the wail studs of 
the house with 4-in. lagbote. 

The rafters and crosspieces fit to- 
gether with cross-lap joints in alt egg 
crate configuration. Cut all rafters to 
size, canting ene end of each Carefully 
mark and cut notches in the inside 
rafters for the crosspieces. You can cut 
the notches by making successive 
passes with a table saw and cleaning 
waste with a sharp chisel* 

Cut the crosspieces to size. Carefully 
mark and cut the notches. Test-fit parts 
on the ground. Now cut the beam and 
mark rafter locations. Then bolt it to the 
posts with T-braces and lagbolts.. 

Install the rafters, toenailing them to 
the ledger and to the beam with 8d 
common nails. Ot consider installing 
metal connectors on the ledger and 
hanging the beams in them for extra 
support, install the crosspieces by toe- 
nailing them with fid nails. Finish with 
paint to match the house trim, or as 
desired. 

3 Latticed enclosure 

This little aook located in the back- 
yard is a pleasant spot, to pass the time 
with friends. It r s built on a 4xS-fL 
floating concrete slab. For tips on pour- 
ing the slab, see the information on how 
to build the gazebo. 

Fasten double 2X4 plates to the 
concrete With fi-in. anchor bolts. Bolt 
the 4X4 posts and the vertical ZX4s 
flanking the entry to the plates with 
steel post anchors. Check that the posts 
are plumb in two directions and brace 
with diagonal bracing. Nail top plates to 
the studs with 16d nails. 

The seal is supported by 2 X4fi along 
front and back edges, joined in cross 
laps Cut notches for these joints, then 
assemble and face-nail the 2 X 4s to the 
posts with fid common nails. Miter cut 
seat members and nail them to the 
supports with 8d nails. 

Nail 7* x 7Hn. lattice stops within 
the posts, making sure the stops are 
plumb. Install V* X Va-in, lattice panels, 
or individual lattice strips with 4d nails 
and resorcinol glue. If you install indi- 
vidual pieces* use a section of lattice as 
a spacer. 

Cut the six 2X4 rafters and ridge 
board to Length, Shape the rafter ends 
as needed. Nail the rafters to the ridge 
board with lUd nails. Nail the rafters to 
the top plate with IGd nails. Cut 1 X3 
gable trim and l x g siding to size and 
secure to the end rafters with 8d nails. 

POPULAR MECHANICS * JUNE 3984 



Now, cut Yrin, CDX plywood for the 
roof sheathing. Secure Li with 8d nails. 
Staple 154b, felt to the roof and apply 
fiberglass shingles or other finished 
roofing. 

The finishing details complete the 
enclosure. Install bed molding under 
the roof Overhang with a 7* X 7*-in. 
cleat. Install 1 x 272-in. base molding 
along the bottom of the enclosure. 
Shape comer pieces for the top and 
bottom of the posts and secure them 
with resorcinol and TOd finishing nails. 
Make sure you set the heads and fill the 
holes. 

4 Arched trellis 

This arched trellis can support a full 
growth of vines. Our trellis- is cut to fit 
over and conceal a backyard garbage 
shed. The lower part of the arched 
supports is 7i x JPVurin. pieces ripped 
from lx 0s. Cut 7s X IVarin. lap joints 
in the vertical members by setting the 
blade of the table saw to a 7r-in. depth 
and making successive passes. 

The top part of the arched supports is 
made of two 1X12 boards . First, cut the 
vertical members , To plot the arches on 
the 1 X 12s, use a pencil on the end of a 
string* with the other end of the string 
secured and at proper radius- Cut out 
the arches on a band saw or with a 
sabre saw. Position the arch members 
over the vertical members and use a 
sliding T-bevel io mark carefully the 
angle Of the lap joints- Cut the top and 
bottom lap joints. 

Glue and clamp the arched support 
members and let the glue set. In the 
meantime, cut the V* X 17*-Ln. lattice 
strips. Cut 26 strips 48 in. long and 52 
strips 12 in. long. 

Mark oft the location of the shorter 
lattice strips on the two front arches. 
Secure the lattice with resorcinol, nail- 
ing the lattice with 4d finishing nails to 
make sure the wood pans make good 
contact. Mark and install the shorter 
Lattice strips on the back arches. 

Working with an assistant, align the 
vertical supports First* glue and nail 
several upper lattice strips across the 
vertical supports and several lower 
strips on both sides of the supports. 
Then fill in with the remaining lattice 
strips. 

Dig the postholes and fill the bottom 
with gravel to a 4 in. depth for drainage. 
Set the trellis in place and rock it 
slightly to seat it. Check that the sup- 
ports are plumb in both directions and 
HU the holes* packing the earth. If the 
trellis is next to a fence, use lagbolts to 
attach the trellis to the fence for addi- 
tional support. 

Cut the bench end bench cleats. 
Notch the bench to fit over the center 
support. Install the cleats and bench 
with 6d nails. Finish as desired- WH 
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NEW Dillon 
gas torch 
EVEN welds 
Aluminum! 




NEW piilafrgop gas torch welds and culs 
aluminum . steinlasi sleei and casl iron 1 
CcflOtniraled heat reduces and anon and distortion 1 
Patented m proved gas- mining chamber Uses 
less pj.i Walds mail meUi without tim 1 Cuts 
up te T mild sloe! 1 Four solid braes lips, do worn 
111 15 normal has 1 UUippriftflll HHlft J-yeai 
guarantee. Precision warning made easy Swim 
engineered, award-winning design that features 
aluminum casing all-meljl ctnsifucrmn Torch 
kit includes 4 precisian lips Up cleaner* 2 
cutting attachment*, quide wheels heal shield 
I manual UNDEH J35Q man utetl ur &r i suggest- 
ed retail mice. 



l Call 1 60 Q 221-2009 for neatest deal erf ; 
p Write for free brochure ft information: J 

■ Nam# l 

Z Audreys 

S c% 53 ?ip ; 

! : C Shanrraa ttarkeanff. Int.. FOB 173 Welches. OR J 
J 9706? Toll-free MDD-HB-20W I&22-4Q55 Die ) | 

■ in California CQntatl mtma r Wtflding Utd., i 

■ 20655 S Western Av e , Suite 112, * 
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200™ Anniversary 

American Eagle 

Commemorative Folding Knife 

only $ 19 9S 




As part of an advertising pro- 
gram commissioned by Ameri- 
can Eagle Knife Sales, and as a 
continuing celebration of the 
American Eagle's 200th Anni- 
versary as onr national symbol, 
we will send to each reader of 
this publication who sees and 
responds to this notice before 
midnight July 31, 1984, a 200th 
Anniversary American Eagle 
Folding Pocket Knife. The 
Eagle is plated with Solid Sil- 
ver and layered with pure 24- 
karat Gold. Each American 
Eagle Commemorative Folding 
Knife is individually numbered 
on the blade to indicate a col- 
lector's edition. Individually 
numbered knives will be 
released as orders are received. 
Thus, to obtain the lowest 
numbers many collectors seek , 
prompt ordering is a must. To 
qualify call Pam Baker toll free 



at 1-800-345-8500 Dept. AKSS- 

10, and charge your purchase 
to any major credit card, or 
send your name and address 
plus S 19. 95 for each knife (limit 
51 to American Eagle Knife 
Sales, Dept. AK5S-19, 5933 
Corvette St., Commerce, CA 
90040. Please add SI each to 
cover postage and handling. 
Save on quantity orders — Two 
for S35.00 plus 12.00 postage & 
handling. Three for S50.00 (we 
pay all shipping). Five for 
$7500 (we pay all shipping). 
You save $29.75, There is no 
further financial obligation. 
We cannot guarantee any 
orders postmarked after July 
31, 1984. If not completely satis- 
fied, you may return your knife 
within 30 days for a prompt 
refund of the full purchase 
price (except postage and 
handling, of course). - m*heu 



GARDEN BENC HES 

(Continued from ?9J; 

Park bench 

Begin by cutting ail the parts to the 
lengths shown- Use 2X3s for the seat 
slats and stretcher, 2* 4s for the from 
legs, backrestr leg braces and seat 
frames, and 2X0s for the back legs. 
Then shape the eight frame pieces as 
shown In the cutting pattern using a 
band or sabre saw. Note that the frame 
pieces are assembled with -Vi -in.’ deep 
half-lap joints. The stability of ihe 
bench d spends upon tight-fitting joints. 
Itfose, sloppy joints will allow the 
bench to rock. 

An easy way to mark the half-lap 
joint locations is to first clamp together 
the four parts that form each bench 
framer the back and front legs to the 
seat frame and leg brace- Be certain 
that the two legs are on the outside of 
the other two parts. Then use a pencil to 
mark the seat frame and brace where 
they mM!E the legs. 

Disassemble the frame and cut the 
half 1 lap joints where indicated by the 
pencil lines, using a redial -arm saw, 
table saw or router. Sand all the parts 
before assembly. 

Next, reassemble the two bench 
frames using waterproof resorcinol 
glue and 1 Mo. I 4 flathead screws. 
Drive the screws in from the inside of 
the bench — that is., through the half-lap 
members and into the Legs. Note. You 
must be certain that you countersink 
and bore screw - shank clearance holes 
for every screw that is used in this 
bench. 

Bore the screw Locations in all the 
seat slats and both backrest parts. Each 
part is attached by two ZVz-in. No. E 
flathoad screws on each end. The seat 
and the backrests should overhang the 
seat frame by about 8 in. 

Afore/ The backrest screw locations 
are V* in. closer to the board ends than 
are those of the seat slats because of the 
offset due to the half-lap joint. For 
example, if the seat^slat screws are 8 in. 
from the end, bore the backrest screw 
Locations 7V< In. from the end to fall on 
center on the back Log. 

Next, round the top edges of the seat 
slats and backrests using a router and a 
*V*-m. rounding-over bit. Sand all parts 
smooth, using first SOgrit abrasive pa 
per and then 130-grit- Now you should 
screw the slats and backrests to the 
frameSr but make sure you leave about 
□ s /rin. space between each slat. Be 
certain that all screwheads are below 
the wood surface. 

Finally, cut a 2x3 stretcher to fit 
between the leg braces. Fasten the 
stretcher wUb four 3-in. No. 1 2 fiathead 
screws. Complete the bench by apply- 
ing two coats of exterior stain. 

— Dave Smith 
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• Complete Selection. . .292 pages of everything for 
your car. van, truck, jeep or cycle! 

• Express Ordering. . . CaU ns toll-free anywhere in 
the country! 

• Quick DeUvery - Most items shipped within 24 
hours! 



* Satisfaction Guaranteed . Complete information 
in catalog! 

• Competitive Pricing . Just shop and compare! 
Then pocket the difference! 

♦ Famous Brands . . , Featuring the big names ! 
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Grow 
PM's 

Experimental 
Garden 



Experts from the New York 
Botanical Garden helped 
PM develop two exciting genetic 
experiments anyone can do. 



BY BRUCE RIGGS AND DAVID I. SCHEfD 
New York. Botanical Garden 



in one experiment, you'll cross long. sJe-neTpr U/hilc Icicle radish- 
es with round ^nd r*d Crimson Giant radishes (top). The reiuit 
will be a round, pink radish whose pJants are shown In our test 
garden (above, right]. For a real challenge try zinnias (right). 

1 20 



enetics, The word itself sounds a wesome.. It's a 
■ m fast-growing science that h^s grabbed the 
attention and imagination: of workers at the 
nation's most prestigious universities and labs. Yet a 
broad field of this science is dominated by amateurs. 
And anyone with an interest in gardening and the 
ability to follow a basic recipe can make an important 
contribution, 

Just ask Mrs. F. Leighton (Kathryn) Meserve of St. 
James, N~Y. She not only made some major contribu- 
tions to the science of honi cultural genetics (plant 
cross-breeding L but she also turned her backyard 
hobby into a profitable business. She crossed English 
Holly (Ilex aqui folium) with Prostrate Holty (Ilex rugosa). 
The offspring has a deep, glossy, bluegreen foliage. In 

fPfww turn to png? t3£) 
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Or fill out coupon and mail to; 

Air Force Reserve Opportunities, Box 3008, Vtkmer Robins, GA 31099 



The Air Force Reserve can provide part-time opportunities that buiJd on 
your basic dectroruc or mechanical skills. Ycu’U receive comprehensive train- 
ing at some of the nation's finest technical schools and work with equipment 
that will expand your ability and broaden your knowledge. 

While you learn, you’ll cam college credit and receive excellent pay and 
insurance benefits. You could also qualify for the Air Force Reserve’s retire- 
ment program — one of this country’s best. 

All in return for one weekend a month and two weeks a y eat And when you 
join the Air Force Reserve, you work shoulder to shoulder with leaders in your 
community and make new, solid friendships. 

The door to career opportunities is open to you in the Air Force Reserve. 
And by helping yourself, you’re also serving your country. Call or mail in this 
coupon today. 

Call toll-free 800-257-1212 
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1964 she patented two "blue hollies' 
Blue Boy and Blue Girl. And in 1972 she 
pH tern od Blue Prince, followed by Blue 
Princess and Blue Angel hollies. 

The new species, among the most 
hardy evergreen hollies , bear her name’ 
Mesorvo Hollies (llexx M&$enrae). And 
she is paid royalties by the nurseries 
that soli this species. 

You can complete a classic genetic 
experiment this summer by following 
our simple directions. And once you've 
obtained a feel for how it 
works r you r ll be ready to take 
off on your own In search of a 
new hybrid species, We'll help 
you co got started in that as 
wed, 

A pioneer's work 

To help build your confi 
deuce and understanding, we 
have devised a simple experi- 
ment calling for a 3 * 3-foot 
plot This will be an adaptation 
of Gregor Menders 19th cen- 
tury experiments that helped 
get the modem science of ge- 
netics started- He worked with 
garden peas, but our adapta- 
tion calls for two varieties of 
garden radishes- Because they 
have a fast growing-season, 
radishes will yield results in 
just one summer's work. 

Before you dash off to the 
garden supply shop, here’s a 
brief rundown on the Mendel 
experiment: The Augustiniah 
monk planted varieties of peas 
which he marked for identifi- 
cation in a small garden plot. Some of 
the peas lied white flowers while others 
had colored flowers. Some were short 
CIS inches) r while others were xaU (80 
inches). 

He carefully crossed a tall variety 
with a short plant end noted that ah the 
now generation were tall. (He called the 
cross FI. Our drawings use the desig- 
nation TT or Tt to emphasize the height 
factor for tallness). 

In the next generation, he crossed the 
hybrids and got a mix of short and tall 
plants — 787 tall and 277 short plants 
for a ratio of 3 to 1 . Following up his 
initial work. Mendel found that the 
tallness was uniformly dominant over 
the shortness. He now concluded that 
factors for tallness and shortness oc- 
curred in pairs. The traits of both fac- 
tors — later called genes — showed up in 
the future generation in a way that 
followed the 3 to 1 ratio. 

Your own equipment 

You Can set up your own generic 
experiment very easily. To start with. 



go to any seed supplier or catalog house 
and buy packages of Crimson Giant and 
White [dele radish seeds. Crimson Gi- 
ant has a globe shape and crimson skin. 
White Icicle looks like an icicle— it s 
long and white. In our experiment, we'll 
cross the two radishes to produce a 
long, rounded r pink radish, 

After selecting and marking off your 
experimental plot, add some compost, 
leaf meld or peat moss to make a Loose 
soil mix and rake the surface smooth. 



Then carefully mark and plant two rows 
of each variety within the plot. Follow 
planting and growing directions on the 
seed package, thinning each row as 
necessary {you'll be able to oat the 
radishes that are thinned out.) Grow 
several plants in each row to tha flower- 
ing stage. Select the healthiest, most 
vigorous and best -looking plants of 
each variety to grow to flowering stage. 

As aach flower begins to open, care- 
fully remove the six male parts (sta- 



Try producing the world's 
first blue zinnia. The 
first seeds sent to the 
New York Botanical Garden, 
in care of Popular Mechanics, 
that produce a blue zinnia 
not iess than 1 Vs inches in 
diameter will be featured 
in an exhibit at the Garden. 



mens) from the flowers of one of the 
varieties (see drawing on page 1 24). Be 
sura to leave the rest of the flower on 
the plants. Remove some fully open 
flowers from the second variety and 
brush the pollan from the stamens of 
that plant onto the female pans (stig- 
ma) of the flowers from which you've 
removed the stamens. (Note: For sim- 
plicity, our art shows the breeder hold- 
ing just the stigma without the flower.) 

Best time to pollinate 

Cover the newly fertilized 
flowers with small paper or 
cheesecloth bags tied at the 
base to keep away undesirable 
pollen and insects. The best 
time to pollinate is the day the 
flower opens or the day after 
The potential for getting a suc- 
cessful crossbreed decreases 
each day after the flower 
opens. Thus it is very impor- 
tant lg visit your experimental 
garden every day as the plants 
come into flower. 

After covering the plants, 
watch for .seed pod develop- 
ment . The seed pods will be 
formed as the flower withers 
and you'll see the seeds 
formed inside the pod. When 
the seed pods are dry, careful- 
ly remove them from the 
plants. Now prepare two new 
rows, cleared of plant life and 
raked as before. Sow the new 
seedsj water and care accord- 
ing to directions on the origi- 
nal seed packets and in about 
30 days you should have a long, round- 
ed pink radJeh. 

Even if you never go any further with 
your experimental garden, you'll eryoy 
a good harvest of radishes and will have 
grasped some of the basics of plant 
genetics. If you want to read a little 
more deeply about this subject, we 
suggest Plant Breeding And Genetics In 
Horticulture by C, North, published by 
John Wiley & Sons, New York, N.Y. 
(1979. Hakted Press). 

First blue zinnia 

If you deride that genetic experimen- 
tation is your cup of tea. we have a 
challenge for you. Using the same small 
garden plot, try producing the world's 
first blue zinnia. The process is similar 
to the radish experiment, but il lakes a 
bit more patience and there are no 
guarantees of success. 

The production of a blue zinnia is of 
interest to The New York Botanical 
Garden. In fad, the first seeds sent to 
the Botanical Garden, in care of Popular 
f fffaaw film to page 124} 
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Two starter species are planted In separate raws. Pollinated 
plants are thinned. A new row Is needed tor crottbreedi. 
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POPULAR MECHANICS 

Helps those who 
help themselves 





edition : 



Popular Mechanics wants to help you the home 
owner and hobbyist , beginner to the master 
craftsman with our new 
1984 Plans and Ideas 
catalog. 



NEW 1984 



The Popular Mechanics Plans 
and Ideas catalog helps you 
improve, repair, maintain and 
create. You II do things 
better and economically with 
POPULAR MECHANICS as 
your expert helper, 

Over 900 detailed plans and 
innovative ideas to improve 
your living environment, save 
money on repairs and enjoy 

vour leisure time. 

¥ 

• Toolchests and workbenches. 

• Tools and equipment . 

a tj ii in'i i veil ides . 

• sports equipment. 

• Fine Furniture. 

• Storage structures. 

• Invaluable and inexpensive 
photocopy service of past 
POPULAR MECHANICS articles. 



Send Jor your catalo g 
today l Be more , self- 
sufficient tomorrow? 



To order your new 1984 Popular Mechanics Plans and Ideas 
Catalog, Master Shop Guide, Home Care Guide, Master Keys to 
Car Care and/or File Boxes. Send your name and address with 
check or money order payable to POPITAR MECHANICS. 

Mail to: Popular Box 101 ■* Radio Citv Station, 

Mechanics New York, N.v: 10101 

IHspular Mcchifibo h a PtHlcura irf>h-APH MajpulEJra, j Dinwiururf Jtw J Icu.il i.oqhir^Uuu 



PM's Master %f to Car Care 

Helps you keep your car in top notch 
shape. 38 areas of Car Care art compiled 
in 13 individual folders Kick folder has 
‘sit'P-h'? -step infractions combined with 
rasy^Q-foUm illustrations amt diagrams. 
Ved u> replace your coolant hoses, 
folder #4 u j SIis yon how to <\w it Time to 
change your xir filler, check folder # 3 U. 
Converienfe fits in glove compartment. 

(Pl-r>0-s4.W) 

Master Shop Guide 

Helps you el muse the right materials Jor 
arty job. Whether you're doing remodel- 
ing, plumbing, carpentry. wall paring 
your home, or general fk°up tasks. PM s 
shop guide w jJI tell you what sise nails, 
screws, lumber grades or adhesives are 
best for the job. Detailed charts and 
illustrations. (Ii 1 25 S+.95 

PM's Master Home Care Guide 

Every home needs care to retain Its 
beauty and value, He pr^ii handy- 
man and avoid cosily repair bills. The 
home care guide shows yon bow to patch 
wall cracks, wjEerpnmfyonr basement, 
repair a roof, cm fuel hills, hang x dm n 
and more, Easy tit read instructions, along 
wiili complete diagrams and illustrations 
si mplify each job. TO 1 - S5 ■ 1 5 i 




Organize Yourself 

Start your own Popular Mechanics 
Library Keep up to ore yean supply in an 
attractive siurdy file b ox With rrery order 
you receive ERi-E sdf-adhcsbe labels 
cmering the vear> from 190 through 198a. 
I ftk fax $2.95 2 JBs bwces $2. 73 m 
3 Jilt 7 taxes or more $2. $0 m 




$1000 A Month With Just A Hack Saw! 

© Philip E. Bramratn Sr. 



Yes, you can make SlCOG a 
momh and more with just a 
hack saw in your spare Hme. 

WUUGetKkh? 

No, you will not gee rich, 
hut you can make over £1000 
a month in your spare lime 
and have a ball doing it. 

I irsed all those ' Gel Rich" 
gimmicks (hat are advertised, 
that never tell you anything 
until you've sent them your 
£25, and then you find out 
their gimmicks were noc for 
you. Well, I've tried them all 
and Vm still noi rich. 

All J ever wanted was 
something l could do in my 
spare time with my hands, 
make a liltle money and en- 
joy myself and noi have to 
buy $3000 worth of soots or 
merchandise to do it. 

Belt eve If Or N o t 
1 found [he most enjoyable 
and profitable business 
working with my hands and 
the only tools l use are a hack 
saw and measuring tape. The 
really nice thing about it is 
any man, woman or ten -year- 
old can do it. 



Whe t Do f Do* 

I make beautiful indoor/ 
outdoor P.V.C. pipe furni- 
ture- Such as chairs, lounges, 
tables, swings, and all kinds 
of baby furniture out of 
P.V.C, pipe; even birdhouses 
and feeders. P-V.C. pipe 
furniture is the holtesl selling 
furniture on the market 
today, because it is unique 
and beautiful and will noi rot 
or rust and it will virtually 
last a life time. 

Pr ojif Utihei ie table! 

The fantastic pan of this 
business is the profit. 




Just go took at some of this 
furniture in the stores and see 
some of the unbelievable 
prices if is selling for; 

A chaise lounge that costs 
862.25 in material and Ihree 



hours of work is selling for 
over $228 in the stores. I can 
sell my chaise lounge for 
anything I think my labor is 
worth. For once, the big 
manufacturing companies 
cannot compete with me or 
you on prices, You will find 
you will have more OFders 
than you want! 

Where can you buy 
the P.V.C Pipe? 

You can buy (he P.V.C 
pipe from any local hardware 
store io scan. Plus J will sup- 
ply you with the names and 
addresses of cushions and 
pipe manufacturers who will 
sell to you wholesale, plus I 
will supply you with my shop 
manual and si* detailed shop 
drawings with pictures and 
measurements of si* different 
designs. 

Do you need my 
shop drawings? 

No, you don't need my 
shop drawings unless you 
want to save hundreds of 
hours of trial and error work 
and thousands of dollars thai 
I had to spend before I finally 



found the right design and 
measurements and tricks to 
the manufacturing of P.V.C. 
pipe furniture, I only wish 
Thai when I started, J could 
have bought these shop 
drawings and J would have 
gladly paid $100 for just one 
of Ihem. 

/ wilf pay you ! 

Yes, I will pay you $25 for 
any unique design shop 
drawing that I can use in my 
collection and workshop 
manual. 

How do you start? 

1) Decide if you like to 
work with your hands to 
create things and want to 
make money. 

2) Can you afford $12.00 
for my shop manual and sin 
drawings. 

3) Send me your name and 
address along with your 
check for $12-00 lor 

Philip E. BrancatoSr- 
P Q. Box 237 P* 

Rivcrview, Florida 33569 
(El 3) 677-6948 

Please allow about two 
weeks for delivery, 



GROW FM $ EXPERIMENTAL GARDEN 
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Sw?p I 
Remove the 



Step 2 
Drop Pollen 
onto Stigma 



Radlih experiment begins with removal of Brush pollen from the other ipecles onto 
stamens from the Flowers to be pollinated, stigma of flowers with Jtamera removed. 




Then cover the pollinated plant with a 
plastic bag to keep out *ny contaminants. 



Mechanics, that produce a blue zinnia 
not less than 1 l h inches in diameter will 
be featured in an exhibit at the Botani- 
cal Garden. {Blue is defined as ' L fan 3* 
page 1 11A“ of the Royal Horticultural 
Colour Chart published in 1966 by the 
Royal Horticultural Society. London ) If 
we shew your plant, you'll be credited 
ns the discoverer. 

To start your blue zinnia experiment, 

124 



get a package of zinnia seeds of mixed 
color and plant the seeds in a plot 
prepared the way you did in the radish 
experiment. Make sure that you thin out 
the weaker plants,, leaving the healthier 
zinnias. 

At flowering, choose plants with dark 
red to purple or lilac coloring and allow 
them to "self-polliiiate/ J This can be 
done either by hand, following the 

QWWW&S BV ED LlWVyp 



process used for the radishes, or you 
can leave ordy the flowers of desired 
color in the plot and let them pollinate 
themselves. 

Allow the self-pollinated flowers to 
develop and ripen seeds. Plant those 
seeds again and begin the process of 
selecting Bowers from the next genera- 
tion that have the bluest coloring In 
them. Pollinate the next generations in 
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the same way until you have achieved 
the desired color. 

Remember, the color won't be con- 
sidered blue uniess it matches the Royal 
Horticultural Society's color chart. (If 
the chart isn't in your local library, 
contact any nearby botanical garden, 
horticultural society or university bot- 
any department). 

Pure science 

Many people have shown an interest 
in plant breeding for other than display 
purposes- Some are Interested in pure 
science; Barbara McClintock won the 
Nob©] Prize in 1963 for her work with 
com. She proved that genes are not 
fixed to rod-like chromosomes — which 
hold the genes within individual ceils 
like beads on a string, instead, her 
experiments showed, genes can move 
from place to place on a chromosome. 



ABOUT THE AUTHORS 

Bruce K Riggs, executive assistant to the 
vice president for hotkufture at The New 
York Botanical Garden, is a graduate of the 
University of Vermont's School of Agricul- 
ture, 

David T. Scheid, vice president Fur horticul- 
ture at The New York Botanical Garden, is b 
graduate in horticultural science from Ohio 
State University and the University of Dela- 
ware. 



Her discovery of 1 'jumping genes" is 
now beginning to explain some of the 
mysteries of hereditary traits. 

Some back-yard geneticists are inter- 
ested in preserving older seed stocks. 
This group of people, referred to as 
"'guerilla gardeners/' are committed to 
growing and bartering seed of fruits, 
nuts, grains, vegetables and ornamen- 
tals that may no longer be available 
from seed suppliers. If you should find 
that your current crop of tomatoes 
doesn't have as much flavor as the ones 
you remember from your youth, such a 



group might help you re-establish the 
crop you loved best. On© of the most 
active groups is the Seed Savors Ex- 
change, Kern Whealy, Director. Route 
2, Princeton, Mo. 64673- 

If yog plan to try producing the first 
blue zinnia, or if you have a question on 
genetic gardening experiments,, write: 
Genetic Garden. Popular Mechanics, 
224 West 57 St.. New York, N Y. 1 0019, 
The volume of mail may prevent us 
from making a personal reply, but we 
will try w answer your questions in our 
Letters column or in a future story. HH 



Tufoil 



YOU'VE HEARD ABOUT IT. .. 
YOU’VE READ ABOUT IT ...IT WORKS! 



Easier Starting, fewer Oil end fitter Changes, Better 
Fuat Economy, Betor Performance, sMfLoagefEoglmLffe, 

f 5i more chin 2fty 4 jrj tobritiimn upjrlt have blfi krfl&Hihg ^rH the pi niiltm 
dl hrujjfrfl i way I* £&rifb«nrt PTFE. turn inertly knuwn as Teflon* or Fluon* with 
mnlor di| Id riducB TfioUnn Finally a breakthrauph was achieved The ream was a 
pfpd^cr thal is changing Ihu wav paop?E SNnic about lubrication — TuFCML* lor 
ENGINES TUFOIL added to your lavonta motor oil is Oaltar al t-eduang wear 
ipcreas-ng power, improv ng FueJ economy. and enhancing derail paMormance 
toan my angina lubricant yoo can Guy Much halter 1 

Pufitiofmgre. TuFOiL will improve the eiiic*enty and peMormiftfe or sU-ndarf 
l( jnsrtutsigns and dil1frFeiri&ats b? rndiKmg Ihcif internaP fridion 
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Al the sugpcsltd Use price ol (12 96.aiiEtla TUFOIL goes a fo>ngs way and pays lor 
soli rr any times over Neiet lime you charge your oil really change M'AfJrS TUfOll 



Uicrs tvtryivh ere fruit# TliroiL - you will, twi 

iTier? jif Ms fli tMci: oils qn inr marker tal wf ^e £puns ore mar doe a tut is 
premise* POFOIL li slay** in C-*s$ei ugh aiyl cut Ibe <uel l>el tff- ' 
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Thin :iie> s i; -i . ihpi running nly iywn Ml i. and dillyJir^ therti isyf* I I 

was surprised al (In rtsmis rufOL dees it pioir ihs ; 

stoMil Appm 1982 HAPAVNIAKE MbImpIg al Ihe Yaar 
Urtmca?^ i^gmwr Franklin He«i> succeeded wne^e PvarvG>r»a#taiha!J | i , #iiBti. 
TUFOIL rf A unique fcut til* Aind <5 1 TldlAflfMJ MBirtv* 

Utihr Age MifltzirH. Ac-r;l m? 

Chirt cUflivi t-Hpw TuRkt «mp*ove5 and mainlands rugh parrnrmanca *tve is *n new 

cars and helps restore c j dei cars to men beil HrigrrrincE level 

A, Ppiormance level oi black and 
Vey cats when new I. Impreve- 
mrnS m pploraiancc as boto Cirs 
bieak in- E.* jrtoM impidvecenl of 
EUark WbgtfhyTr.t^ whrn TUFOl 
■ s ad 6m I. Regular use ol TUFOIL <n 
Slich ur&igniTitantlvStoAeid^MnE 
■n partorma™: thrij«(ih age ano 
rfiile&fe L Dediht in perietmince 
d Gray wrlh wpv And mileage widiwl use »1 TUFOIL F. When TUFOIL m added hi Guy 
oar pefiarmance d'amancally imptovas 

luFOiL is flag 3M ai Ftowarrncs. ex. 





tof EMGPUS 

Starts 

f -^“1* L»*W 
.: w CN£?W«5e* 
■‘SiMfcdGH 
J ^<um||hOn 



How TUFOIL Works 

TuFDlt lc-bts all Ihe moving -parts ol engines wllh mtcromimatuie 
particias or PTFE Itie slipperiest suhslaoca hnnwn sp science IhischAt- 
= ng minimises tritium weMbeyonfl Ihe c^pibiNties ijT?nyothf:r lubficaiU 
pn«v Ih the jWieftt^l TUFOIL (fcrueess Ihe PTFE panicles ato givhn a 
umPpr fflly rTqg^n ve Charge whidi Edu-Sf S them 1o repel each aihgr so that 
ihey reniain w d<Sper|.idn This dispersion serves I wo wry important 
irom lorrin ng clumps whtoh can clo[t 
oil iinti and oil liiters T^o i keeps surplus PTFE particle* sirspe-ndad in 



waives Dm;. >1 jjrtvfrflis I ht pari itl*s irom lormi ng dumps whtob can clop 
oil iines and oil liters Twn . it kee ?s surplus PTFE particles sirspe-ndad in 
cr-ank-ca-an oil ready tn replace any particles dislodged frem metal surla 
ces by the action al the engines mavmg pa -Is Thi$ ijt Accomplished by 
means oU c+i^miCAl ag^n l which cau«S the dispersed (MTbtlftS Td stfN 
out And c&niinulEly coal mpiar surtaocs As Ihcy bEcomc exposed 
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75 YEARS AGO; June 1909 







50 YEARS AGO: June 1934 



Hoc shell game 

Last month an article in 
this magazine explained the 
danger in which a 
battleship was placed when 
using her searchlights ic 
pick up an enemy boat. Now 
for the next move on the 
war board: The Germans 
are experimenting with 
acetylene shells, which are 
fired as far as six miles 
from a special gun. Upon 
striking the water, a tube 
admits the required amount 
of water to the carbide, 
producing sufficient 
acetylene gas to make a 
light of 3.000 candle power. 



Greener housing 

A greenhouse or 
conservatory made as a 
lean-to forms an ideal 
house for the gardener. The 
foundation can be best 
made from concrete blocks 
set on a concrete base 
made in a trench. 



Calling all cabs 

The number of taxicabs 
in Paris at the beginning of 
this year was 2.937, 
while the number of horse 
cabs was 8, 790, Twelve 
months previous the 
number of taxicabs was 
1.46& and horse cabs 9,(508. 



shellj explode- 




Airborne rainbow h reported. 



Rainbow's height 

A few transatlantic flyers 
and other aviators have 
been lucky enough to see 
the sight, among them Miss 
Amelia Earhart on her 
first crossing of the Atlantic. 
Late in The afternoon of 
the first day she saw ahead, 
not a rainbow, but a rain- 
circle lying fiat upon the top 
of a fog bank below The 
ship was then fiying at an 
altitude of between 
4,000 and 5. OOP feet and all 
around the circle of 
luminous colors Tumbled a 
mass of clouds of varying 
hues lighted by the rays of 
the evening sun. 




Britain's new 
flying boat 

Great Britain is 
experimenting 
with a giant 
military flying boat 
powered by two 
steam-cooled 
engines The 
wings grnatly 
resemble those 
of a bird in flight 



Slower earth will mean longer days 



Millions of years hence, 
the day will be as long as 
the month, due w tidal 
friction on the earth's 



rotation. The earth 
always will present the 
same hemisphere toward 
the moon, 



25 YEARS AGO; June 1959 





dives with the Navy 



Dive and shoot 



Yesterday they handed 
you a "routine'' assignment: 
Ride a submarine's deck 
to 10 fathoms, filming the 
dive in 3S millimeter 
color. Now, alone on the 
sub's seas wept bow, 
you're poised for the 
plunge — your face mask 
set. your breath timed to 
conserve the bottled air 
strapped io your back, 
your hands tense on the 
camera. 'Take r erdown rJ 
you signal as you trigger 
the camera* There's a 
roar as the sub sinks. 




A raft and a rake 

With a hayrake on the 
front and outboard motor on 
the rear, a home-built 
raft swoops cut weeds from 
New Jersey resort lakes. 

It can pick up 40 bads an 
hour. It's preceded by a 
waier-weed mower. 



Mailing bricks 

Ever hear of anyone 
ordering bricks by mail? 

The town of Vernal. Utah, 
did. That's bow Vernal built 
its bank. All SO, 000 bricks 
that went into this two- 
story, 97 by 70-fooi building 
were shipped by Uncle 
Sam. In 1916. directors of 
the bank decided the 
community ought to have a 
modem bank. But the 
nearest brick kilns were at 
Salt Lake City. Because 
of treacherous roads, freight 
haulers asked S3 per 
hundred. VM 
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Tqu probably see radar as a trap. Jyrng in 
ambush over hilts and around curves. We see 
radar as an electronics problem You re under 
electronic surveillance, you need counter' 
surveillance 

Qualified Candidate 

ESCORT is a precision superheterodyne 
microwave receiver, and it has remained first 
choice for detecting police radar since it 
came on the market. In a recent test of com- 
peting brands. Car and Driver magazine con- 
cluded (hat ESCORT "I* deady ttie leader 
In the field in value, customer service, and 
pertotmenra...' 



Mf MM Q-ifr-. 3 rrc.n-. 
\wf 1 prncev^r 



Wl&'re particularly proud of that quote be- 
cause it credits ESCORT with more than just 
irtdostry-ieading perfonriance. Jusi as we 
designed ESCORT to be the best detector 
possible, we knew there had to be a way to 
take better care of customers than the usual 
fetal distribution system That's why we have 
no dealers. From the beginning, we've sold 
all ESCORT'S direct from the factory. 

Informed Source 

You see. we know how difficult it is to buy 
a camera or stereo component, or any pre- 
elision gear. Every stone has different prices 
so you feet obligated to shop around. Then 
you have to wait for a salesman He may nor 
know much about the products or may try to 
get you to choose another brand. And the 
week after you buy. they go on sate. 

We don't want any middlemen speaking 
tor us When you're buying precision elec- 
tronic products we think you'd prefer to deal 
with experts. Dial our toll-free number and 
you're talking to the factory. One Mterowave 
Ptea r All of our engineering, manufacturing, 
sates and service happen under this one roof 
The buck stops, here, you m ight say And you 
always know where to find us. 



Ho Comment 

if you've ever taken any high-tech equi de- 
ment back tor service, you may have noticed 
another problem with retail distribution, Once 
in a great while, the dealer can fix the equip- 
ment. Out sometimes they fix it wrong, or 
say they cant get parts and fry to sell you a 
replacement. 

Or you find they "don't carry that brand 
anymore;. Then you're stuck with the task of 
tracking down another dealer, or trying to deal 
direct with a factory that tent set up to serve 
consumers. And if the manufacturer happens 
lo be in another country, well, you get the 
picture. 





Undivided Attention 

At Cincinnati Microwave, we treat cus- 
tomer service differently, and (or a very good 
reason. We don't have a network of hungry 
dealers, we've got something far more per- 
suasive Hundred of too ussnds of satisfied 
owners- in fact the chances are pretty good 
someone you know owns an ESCORT. We try 
our best to please our customers after the 
sate, because they are the biggest source of 
new sales it's that simple. 

You should also know that well fix any 
ESCORT, no matter how old. Wfe don i believe 
in planned obsolescence. 



Take A Test Drive 

And it$ easy to try ESCORT aE no risk 
Just reach for your phone to order. Then take 
the firs! 30 days with ESCORT as a test. If 
you're not absolutely satisfied, well refund 
your purchase and pay for the postage to 
return i|_ Ybi/wnlT lose. We also back ESCORT 
with a full one year limited warranty on both 
part? and fabqr Life under the radar gun is a 
lot easier with E SCORT 

Do It Today 

By Phone: Call us idl Irse A (Writer of 
our sales stall will be glad to answer any 
questions dud Efts your ante i Please have 
m Visa or MastertSMl an hand when you cal> 

CALL TOLL FREE 000-543-1600 

IN OHIO CALL. 800-502 2690 

By Mail; Well need to know ycur .r.ame and 
srrs^ aj&kass, daytiine phene number and how 
many ESOORTs you want. Please enctasG a 
check money order, or the card immter and 
esptratiofi date from your Visa or MasiedDard 

“0 



ESCORT $245,00 

Ohio residents add $13 *8 sales ta* 

Speedy Delivery 

It you order with a tons check money ordet 
credit cart, or wire hansfer your order is. proc- 
essed ‘or shipment inmesiaiety Personal on 
company checks require a - add ticm 3 1 18 days 

ESCORT 

RADAR WARNING RECEIVER 



Cincinnati Microwave 
Department 668 
One Microwave Plaza 
Cincinnati. Ohio 45242-9502 



VISA 



Tunc: in Tniktu^k with Jflrry Gafoin America! iw*' weekly Eatallihp cjll-in ccmRffitf IstHt fi hrtw SuniJftv fivftrtinflS-on public rtb-.Tt.ji ftbahom Check I odd I liihAja 






Driving Nissan's New 200SX 



Resly/ed bodies five up to 
sporty image with turbo 
and suspension options. 

BY MICHAEL LAMM 
West Coast Editor 

N issan recently launched Its second- 
generation 20QSX, — the first big 
redo since this series began in 1979. Tt's 
very much the same car, yet interest- 
ingly different, with noticeable styling 
changes and some mechanical improve- 
ments. 

The two traditional body styles re- 
main: notchback and hatchback. Both 
now sport hidden headlamps and semi- 
concealed wipers. The new 200SX also 
Lists two engine sizes — e normally aspi- 
rated 2.0 liter and a 1 .3 turbo. Both use 
port Injection, and the 2.0 is the same 
engine that powers the Stanaa. 

The 84 200SX is offered in three 
series: Deluxe [base), the luxurious and 
generously equipped XE and the per- 
formancMriented Turbo. You can get 
the Turbo only in the hatchback which, 
when so equipped, includes an inde- 
pendent rear suspension system, four- 

\2Q 




Crossflow cylinder head requires long 
over-engfrw duct for turbo and extra hood 
bulge for clearance. Nonturbo models get 
flat hoodTlne, rioaner overall looks. 

wheel disc brakes, 15*6-inch alley 
wheels, special hood, fiberglass rocker 
extensions, a rubber rear spoiler and 
special interior trim. 

Up to now, the sporty but essentially 
bland 2Q0SX served Datsun as the car 
of the secretary. The new Turbo aims to 
counter that image by pumping some 
muscle into the nameplate. Nissan feels 
it can attract more male buyers with the 
Turbo's extra punch, and the compa- 
ny's U.S. product planners project that 
65 percent of future 20GSX sales will be 
the hatchback. This reverses the body- 
style ratio of the previous generation. 

Both engine sizes are scaled-down, 
lightened versions of Nissan's CA-18 



ohc Pour which, in 1962, went to 2.2 
liters <2, 187 ce) and took on an eight- 

plug, NAPS-Z aluminum head- From 
1979 to 82, this engine had been 2.0 
liters, and it's back to 2.0 for 1984. 

Horsepower for the normally aspirat- 
ed version remains 102 as before, but 
torque is down by 13 Lb.-ft. The redone 
engine now uses a cogged rubber cam 
belt instead of the previous chain. 

The 1 .8 turbo engine cuts displace- 
ment even further by reducing both 
bore and stroke, but horsepower and 
torque stand at a healthy 1 20 @ 5 r 2GG 
rpm and 134 @ 3,200, respectively. 
The turbo unit has a water-cooled cen- 
ter bearing to ward off "hot coking" 
after engine shutdown. 

Standard gearbox for all series Is the 
manual five-speed, with a four-speed 
overdrive automatic optional- The auto- 
matic uses a lockup torque oonverter. 

Driving impressions 

As expected, the turbocharger makes 
quite a difference in the ZOOSX's per- 
formance. It r s what this vehicle needed 
all along. With it* the car becomes, for 
the ilrst time, interesting to drive. With- 
out the turbo, performance certainly 
fFJtwise turn to cage 130} 
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All these oils would love to say they give 
you the best engine protection. 




100% Synthetic Motor Oi 

Saves you gas and oil change: 









DRIVING NISSAN? 200SX 

from page 1 28} 



A quality log home 
and a quality forest 



With seedling?. 

100 seedlings,, planted in your 
name, fo “repay" the forest 
for the trees harvested to 
create your log home. This in- 
novative reforestation pro- 
gram makes us unique among 
log home manufacturers. 

Well help you build a log 
home today; together, well 
build forests for tomorrow. 

Choose a Northern Products 
Log Home, and join us in 
a “partnership with the 
future." 



start here. 





The seedlings 
we plant today 
will be the forests 
of tomorrow. 



Send me a free flyer. Or $6 brochure. 



Northern Products Log Homes, Inc. 



Staler inqvirrei i netted. 



P.O. Box Mb. Dept. ZMH 
Bangor, Maine 04401-0616 
<W) 945-M13 
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AMERICA'S BEST 
FUEL & OIL FILTERS! 

OVER 3.5 MILLION SOLD WORLDWIDE I 




rdntz 



F I L 



GASOLINE • OIL * DIESEL 
— ^ DRV FUEL 

CLEAN OIL 

f COMPLETE #ltW I 
SYSTEM FOR ONLY 

1 



79 



95 



OIL FILTER SYSTEM 
WITH EASY INSTALL 
DUAL P R- A ADAPTER 

*B5™ 

AUTO - MARINE - AIRCRAFT 

EVEN FILTERS M 1 CRO-PA HT ICLE 5 

This filter system is so good that we stand 

be h ind i r wrt h a I -yr money back gu a ra n tee ! 



FOR COMPLETE INFORMATION b 
YOUR NEAREST WAREHOUSE DI5TRIU 
CHECK YOUR LOCAL YELLOW PAGES 
UNDER FILTERS LIQUID 

or CALL TOLL FREE! 

1 - 800 — 556-6556 

IN CALIFORNIA 

1 -BOO — 556-5225 

FRANTZ FILTER COMPANY 
P O, « I AS STOCKTON. CA 95306 




OARAGE DOOR OPENERS 



* Buy factory Hired and 

* Thfiwwntfc la Ust * F reo Brochure 

* E-UY HomMWnir Snsuflition =- - -4_ _ J 

■ Imm&dste Shipment by UPS w PR 

HEtPMATE EqruiWtnt C« C*p1 PM-fiH.brrii, M* HiQL 



Telephone Listening Device 



Ffee&diMtphflHfi lonveiulim m|»ui 

sit-in si Kdmt Caimvcls any 
easHlte -Di lux .‘icorder and your 
WfcfUniw o i Iflipphorx- UNE Starts 
awls^aHMSy whfR p hen* is ^s^ired 
flrwnts frcfri vSn- u" &twt ajurffsatan 
Slap? iiEBitir rfhtfi jUtert o ruflQ oy 
fhffi rEvri n- nffl jn jftjflj 



5 vfrtf Pipwedul 

Wireless Mic 

SO IrrrtE flw sowef+df run n*a I 
TrJflSMS up Ip i rralf te any fU rrtii J 
EdSf W MM l uiA L+ 15W ftatlrry «k rti k 

CMt i Hfi) T» 1W flr wsd J L1.45 - tl.K ihipflir-B per 
INro to iw- CW-. P-P-Boa PMrKHZ HMtaroi.PL mm 

COD i Fflr casing fif lraram,1flri mw Ktamhlfli 5 

i/'d oiher ipt ciihv nams reuse E DO 'd USi tap 





.V.glch wiih priest and 
pf eduction Iradc icCreti 
duflcl from wwld"l larg- 
est rr.g I rf imnufaeturcf. 



CBNtNfTi MM WHEAT COMPAQ 



isn" t bad r but you’ re left with j sist anoth- 
er pretty face. 

Turbo boost comes in at around 
2,000 rpm and moves almost immedi- 
ately to the maximum 7.5 pai. While 
this doesn't exactly raise your feet off 
th& pedals, you get a very gratifying 
shove in the back. You're talking 0-to- 
60 mph in the low 11 s wit h the turbo 
and in the high 11a without fa. 

The five-speed upshifts easily, but in 
downshifting t had some trouble find- 
ing third. The gate's a little vague 
coming down. I J d probably get it right 
with practice, \ also noticed some clutch 
chatter in one noncurbo 20Q5X but, by 
and largo, both engines make this a 
very easy, cooperative, pleasant car to 
drive. 

Rack and-pinion steering replaces 
the former recirculating -ball type, and I 
found the new system much more re- 
sponsive and positive, especially on 
center Power assist is again standard. 



THE PM REPORT CARD 



GRADES COMMENTS 





TURBO 


NOR 

Tiiflao 




Acnieralian 


B 


c 


Fairly strong w 
liLffro; ivfi'agt 

wllhout 


Handling 


a+ 


H 


Lower profile liras 
an Tmta give it an 
edg& 


1 railing 


A 


0 


Tu rbo models have 
4 -^eI discs 


snaring 


A 


A 


N ™ rick diKi 
pinion gives qdm 
reel oes^nie po*- 
er 


InvitmintDii 


6 


8 


Do^fTrshilt io 3rd 
somelimes tricky 


Ride 


A 


A 


Very comfortable 
on t»lh types tl 
rear susirensipn 


Fuel Ecnnomy 


A 


A 


EPA SiyS 79-42 
mu. 


Seating 


B 


B 


Butt still sts roo 
low Sport seals 
should bd available 
Art Turbo 


Vltifln 


B 


0 


Bad veiling glare 
from instrument 
panel: otherwise 

hni? 


GlUDH'XOil- 

trab 


0 


B 


Optional digital m- 
SlFumems harder 
m read lhai aft a 
log 


Vinlftiuen 


A 


A 


Good ttiih win- 
dows open or 
shut 


Nokia @ 

55 mpti 


b 


B 


Ampry s:lem out 
engine (especially 
Turbo) makes 

So™ flflase 


Carga cipicHv 


A 


A 


EisDBlIerir Igr !his 

csr r s and pur^ 
pose. 


Engtlti KaiYlCt- 
abklilf 


a 


B 


Looks, good 


Fit and llriih 


A 


A 


Looks good 
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but it's noi overboosted, so you get 
plenty of road and cornering feel. 

The ZGOSX handles well under all 
normal conditions, and on the road {as 
opposed to race track K l franJdy couldn't 
feel any difference between the normal 
live axle and the Turbo's independent 
rear suspension. If there is a marked 
difference in the way the Turbo han- 
dles. credit the bigger wheels and fires. 
The tares are 195/60KR-15s instead of 
105^TDSH-I4s. 

Both rear-axle setups use coil 
springs, the Turbo's independent sys- 
tem using the 30QZX's four semi -trail- 
ing arms and gas-filled shocks. Except 
for stabilizer bar and spring rates, the 
20GSX Turbo and the SGOZX's rear 




Standard seats \ shown] are Improved, but 
the optional sport seats are better yet 



suspensions are identical. The solid 
axle, on the other hand, uses a novel, 
fluid -filled lower bushing for improved 
isolation and vibration damping. Front 
suspension is by MacPherson struts. 

Interiors have been totally rede- 
signed, with two different instrument 
panels and revised seats. Even the 
standard buckets now have a lumbar 
adjustment. It's a feature I thoroughly 
appreciate but r as in previous 200SXs, 
the bottom cushion slopes down toward 
ihe rear and r in my opinion, positions 



NISSAN 200SX COMPARISON 





19*3 


1904 


Standard angina 
dispiflctmani Ice 

cv- In.) 


2.1S7.-133 


1 ,074/1 £0 


Standard horse- 
powsr tfi rpm 


102 @ 5.600 


102 ^ 5.2Q0 


Standard torqua 
@ rpm 


129 (§ 2. BOG 


116 A 3,200 


Turbo horsepow- 
er (S rpm 




120 ® 5,200 


Turbo itttqua @ 


— 


134 @ 3,200 


i^haaibssa (in.) 


84, S 


95.5 


Ovarall length 


1 76.4 


174.4 


ji n -» 

Overall width jin.) 

OvaraN height 

(in.) 


66.1 


65.4 


Si. 6 


S5.4 


Min. curb weight 
! 


£565 


2370 



the coccyx too low. Unfortunately, 
there's no way to raise this butt bucket 
without putting spacers under the seat 
tracks. If it's any consolation, '03 2DQSX 
seats were worse. 

There Is, however, a sport seat op- 
tion, very much like the 300ZX J s, with 
electrically controlled adjustments for 
wings, thighs and lumbar. This is a tor 
better seat, but here 1 found too much 
lumbar support. And, unfortunately, 
you can t get the sport seat in anything 
hut the luxury XE series. 

The standard analog instrument pair 
el is fine except for bad veiling glare in 



the windshield- I don't care for the 
optional digital instrument duster, but 
then I've never liked the digital instru- 
ment panel in any car T r ve ever driven. 
As a final criticism— and this is again 
very personal — I can't get used 10 Nis- 
san's (or any carmaker' s) voice synthe- 
sizer . 

In summary, the SOOSX is again a 
very nice car comfortable, roomy, well 
equipped and appointed, beautifully 
built and nicely behaved. It's an auto- 
mobile anyone can drive with pride and 
confidence, and the turbo now gives it 
clout. M 



BUILD ONLY THE BEST 



and SAVE UP TO $500 
on our FACTORY 
DIRECT SALE! 

Elggance, style, and preg^sien 
crafted in flaw lea *3/4'' oak, cherfy, 
or Honduras mahogany, ihesg 
classic cabtnsu wi ll give you pride 
and pleasure lor general ions 
If 5 fun to build. Imaging the 
satPsracliDP you'll feel when you 
finish this magnilieent master ■ 
pHftC#. NOwOOdwOrking experience 
or apocaal tools required. AH puec-ss 
are hand picked, cue to size, and 
pj-e-sanded. Compare you* 
finished cabinet to models retailing 
up to $695, g SBvmg 5 to you up to 
1500 



$ 129 . 

SOLID OAK 

$ 139 . 

SOLID CHERRY 

$ 169 . 



Reg. 

179. 



Reg. 

189. 



Reg. 

199. 



SOLID MAHOGANY 

All riardwurfl and lO toHO* 

ns I ruchg n; inclutied Curv*d qIi»e 
packaqm 1<jr d&g* 4 nehH may w 
purf-tei^nd Kparaldy Miirgr & ffl»S 
nee included Curio light witft 10 ‘ 
card Ind tq\\ awdch iv«i India Ailgw£ tg 
A wrtkS OfttiYfiry Shipping charges UP'S 
collar 

Build inr FUN AND PROFIT 1 ! 




MODEL *100 
CURVED CURIO 
130 'W x 01 -H jc 1S"P 



Southern Mobile Industries, Inc. - Dept- 52 
I P.Q. Box 360 - Bay Mlrtefle, AL 36307 

| Ship hOOK Oa* Curved Gunn Ki^tl at 129 @8 

Shrfl lOQK Cherry Curved Curid Kil^l nl lJ9 8B 

I Ship 1QOK Mahogany Curved GUfk> Kifft) *t lflfl ea 

Ship 1 QOK Cur id Glass Package al 39 95 &□ 

I Ship Cuno Lig-hil F'.kIum!*) »1 H.B5 at 

Shipping. Durant* ad* s» o£l per hit 
1 Tdial pndriSBd [Al idd Sal&5 IAaJ 

| We accept personal checks 
jCharge to my Master Charge. 

— —VISA 



Card Number Expires 



Name. 



Address. 



City. 



.Slate Zip- 



OFFER EXPIRES 
DEC. 31 , 1964 
PHONE ORDERS 
1(205)937-2416 



. Monty Sack OwKRnltt 

II jygt cornp^tly delighted 
Arid IDQAb i-a'IlFicd. rnlurn |n 
original Shipping c*rfgn wilh- 
' »h 30 diys Far immgrii^tp 
■elu-iC - no ftomtona ■ n? 
irtuStt - Cttfnpl£E4 refund 
immodialely 



POPULAR MECHANICS ■ JUNE ?984 



131 





Build An Heirloom Wagon 



T his sturdy child's wagon is built of 
solid oak to last for generations, Li 
features a smooth-operating steering 
mechanism which utilizes a Lazy Susan. 

Start by cutting all parts as shown in 
the materials list.. Make all 1 Va-in, -thick 
p arts fry gluing-up two pieces of Vi-in. 
stock- Next, cut box joints into the 
wagon sides and ends (parts A and B) 
using a box-joint jig on a table saw or 
router cable (see Perfect Joints From 
Four Houser page 75 r Jan. 84), Glue 
and clamp together the wagon frame. 
Attach the six floorboards with I ] /z-m., 
No. 8 roundhead brass screws Leave a 
Vrin. space between boards. 

Next, glue up and shape the front 
(GU and rear (G) suspensions. Then 
clamp the &nd caps (H) to each suspen- 
sion and bore a ‘/z-in.-dia. hole for the 
axle <S>- Remove the end caps and boro 
out all parts to hold a hex nut- 

Now reassemble the parts with the 
nuts embedded. Assemble the steering 
mechanism with the Lazy Susan in 
position. Then bore through the floor- 
board, steering tongue (1) and front 
suspension to install the pivot bolt (OJ. 
Bore and chisel out the mon.ise in the 
handle block (K) as in detail 2. Secure 
the handle by driving in two wedges 
(Jl). Attach the remaining pans and 
connect the wheels by screwing the 
axles (5) into embedded nuts. Apply 
waterproof finish, — Mark C- DiSona 




This handsome oak wagon will give years of enjoyment to your kids and your grand kids. 



MATERIALS LIST — HEIRLOOM WAGON 



Ml HO. SlU itf dttcriphon ( m ) 

A l ^ x * W Qjjik IshIc’i 

0 2 IF Uk lend} 

& 5 to rf ttt * iruHimgi 

ci i h * ?vi - u- m (flood 

D 2 ^ X X 2S- <rn I'M r *1) 

E 1 ft M 2Vi X W *** (tack dil) 

f fi Vi x IVf - 

G 1 It? * 1 x 14- 44k |*jr Kfl&GfinD4) 

El 1 I 1 .-* X 5 lp /m ft U'flik lltOnE Su^ptftgionl 

h ^ ft x m x 3-Hh.frndciti 

1 1 1 VS x J x TPMk I'attrmg E^njycl 

J 1 ft X m * 32" 

Jt Z V* « ft X 1ft- mgplfl i>TU3f| 

k i raKrtmm iiundt bio*) 



L ? ft~-dia x 5" Mk I finding 

LI 2 V* x m-dia ttkitotibap) 

M 1 Via >. fi- drtf Liir Suisn 

* e W No 6 1 h nnih wnlur 

0 1 p *'*flia * Fean^M.J^tttlirtindlOek- 

roJl (Csndit prvfllj 

P 6 W-dij x 5" Assert* ami wither 

0 r.r NO 8 WU 0< rti bcj& Krtfa 

ft ifl fl' dii wftwH w ih Ml bttnsm 

S A VT-dra K S' Miriigt &gh Iwo and 

I i.i r: k. n 1.1 r (*i:lc| 

T 1 W<\i “ r tarn4gt ton. wtsherj, Utkiiyi 

Wise ' Cwnler't (m^Eript lape T*Htrpr&d 

lif^K &r mjrfip ^rni&)i 




*| I -1/2^ 



BGR£ WOLES TO 
EMBED NUT-S 



U2*HCHA 
AXLE HOLE 



MORTISE 



i^-DIA = 
RELIEF* HOLES 
J2HEQO)^- 



>/;*i x r-sj-e" 1 
TENiOAJ 



* 3/4* 
BOX JOtMT 



PILOT WOLF 
FO^ SCREW- P 
1 4 REQD.I 



C 1/4" SPACE 
| TYPICAL | 



FflONT-Gl 



REAR- 



EACH SQ - 1 



SUSPENSION patterns 
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HINTS 

FROM 

READERS 



Decorating tool 




The drill press decorating mor makes a 
circular spot-pari$ned design on aluminum 
with a rotary table on the drill press. 




me aluminum plate becomes a trivet 
| background) with glass marble feet fas- 
tened with epoxy give. Foreground at 
light Is 320 -grit sJJ I con carbide paper. At 
left Is a machine screw with rubber pad 
and abrasive, and four polishers. 

This tool chucked in a drill press makes 
polished designs in metal and plastic. 
Cut off two-thirds of thn threads on a 3- 
In No. 12 flathcad wood screw end file 
down the remaining th reads. Punch a 
round disc of scrap rubber end secure it 
to the fastener head with contact ce- 
ment Punch a disc of 3£GUgrii silicon- 
carbide paper and secure li to the 
rubber with contact cement, 

—A Kenneth Bell and LVafter iJwrton 

Hints for vacationers 

The professionals at ADT, who make 
electrcnii: home security systems,, sug- 
gest these vacation tips: Don't broad- 
cast your trip, Ask a friend to use your 
trash cans Have your grass cut- Use 
timers to turn on lights and leave 
drapes partly open . — Lisa Meteor 






WATER WELL 
DRILL KIT 



how you ran drill 
a w#l?r Mel I df a 
free-llcwiEig 
spnng uv four 
backyard Have 
all the pure, Iresh 
waler you want 
FflEEl 



□Derate 
powtr 
lawn rii ovver 1 



FDR FREE BROCHURE 



r r _ '£_ rs 

lileepRnc 



FREE 

1-7700 

EitiPMwr 5565) 

Dr_tl ip^ coupon ^n^mjijjrODAi' 

i 



I PJeais your r n ^ c 

J 
I 

^ Address 

I 



Firm hams 



| City Stale 



Phong 



. ^ _C 1334 DirfAkI Jflg Oi 




BEAT the HIGH COST cfUVING! 



HERE is a * 
beautiful 

WAY TO < 
. MAKE y 
| MOiVBY! 



LEARN UPHOLSTERY AT HOME restorer old 
chains, Mfa* io f!ke-new cofltfiti&n! a eio-an, en- 
joyable *ay lo put spa/e hours so protiiable use 
Old essi-ofis picked up fordoes, worth nundretfs 
when reuphols tered Fascinating home study 
courss includes lools, kits, supplies. Earn as you 
learn ^ start yuur owfr buainass! 



SEND FOR OUR FREE BOOK TODAY! YOU'LL 
GET A Bio ILLUSTRATED 24 PAGE BOOK Oh 
UPHOLSTERY and trw upholstery business and a 
sample lesson shoeing how the fabulously suc- 
cessful MLJI system is taught It costs you nothing 
tg get the information and there's ho obligation, 
ho salesman will call. 

Hoi tr- Upholikiy Inililule. 

BP295 Fitld Bldg., Kansas City Mo fi4inJ 



ELF I outfit a nun * MAIL I His tOuPCh TODAY 



Madern UpftolillEY iMIhutfr. 

S02H Field Bldg . K«Ant CM?. Mo $4111 

mail -j o&py of 
you t hH^ui. PROFESSIONAL UP- 
HOLSTERY hr Fun ami profit " I under- 
xurt d no one will call and there L* nn mbtifAiknv 




j Nflmt 

| AQdrtaa. 



_AQ*_ 






.zp 



HIRE'S THE ANSWER 

ioi every frustrated home wood- 
worker who has found it nestt-to- 
impossible trying lo get straight, 
square cult with his circular or 
sobre sew. 

Brand New! Perfect Condi Ei on? 

10" Bench Style 

TABLE SAW 

T has dependable saw will '-elp you get 
proi«si-anal -loo lung results pn m.pst 
any woodworking task II is designed 
lt?r precisian rip- sawing, cress- cull mg 
dado cuis anp rabbei euls it's perfect 
lor a n-iulhludfr oi jobs Trom rough L‘mY- 
SEfuCfiO n to 1 in h ly tri 1 1 ptf -:-3 b> n p. ! wj>r k 

Thinks ID Our HUG£ volume- buying 
power we were able 10 acquire these 
£ JtC EU £*i t ou 1 1 ily tab le sa w& and can 
W0W oiler rhem ro vdu a\ a FRACTION 
Of what you would eyptci Lo pay 




tamp t-R-ll BTEtfd * l r > ■ r -.‘ 
feC'bKR [Jt'I IN T ’— -- ■ 



Vlri IB- hr4r. 

I'l »'-3C-- Agyp 

feW'IA 



•Hiplfncc locfcl in (JflfeMujn Qin f i~ 
l^itr bda ol Midi la# pvtai cirti-. 
| Irtm » rKjh I mil l«*l BG . ferd 
■fir JH#t ^ b ttWPfnj 
■ fliada guira oHers fwolacbiH 

mm sn *nii-y*fcb«h mt** 



hfeli-a*Jrmg itmiIijj- ii dG-ilblf in, 
(■Li'IIE-D T4H iltaitp 1 
■ Srjw Ei)>rl* Cmp-I inc-l ) Cin 4-kHlr 
Or rilfpd or iDHH-rt-d fen □ I -lln d 

lo IIHCt fefeEI- rifl I 6 In- 4S ) 

wilh mw hirtdwrml 



* Suggs-tf l.-Hfl ipm 1-1-1 Jip . ■ 3 d d-ir Umilt-d Mirrii-itr 



Cali ui afr&ur ft£rci*l fr«tr Q* S-*ll-C*fli*nnd Tsbl* Tq# t*w. 



Mfgrs. List: M69.95 
VOUR 
COST 
NOW 
ONLY: 

Whole sale.^menca, inc. 

gjffjflih Crpfl'l rj' , diUll 1 D-'n#r| 

car -o'dir b$ pho-jn 




r ~Wholesale America. Inc. hq-sam- pm 7^ 

| I7TI Mamar^ Orh*. €i Cl*lr4. Wuem*! a 

, ZPKlivthlp 10 F*bkSjw(s| #1 S&a,OG c ■■: h pi l-i il 1 [Kfl . 

tick tor ihlpplng and handling 

I £*nd mr i copy 9t your ill vie. *TM»ni-r-i-i*in| Tool CilAlog . 

E d ■** fnripp#(j f 1 on I 

I ^irp-*. m wttiitH dc-im-*nr Adt?20 hirri tHiririgiid pvnwwji . 

| -clu-cki 5arr|r, hhj CO P Or«|r» I 

I □ Kjr ohioh Of rnanvy ordvr n vne loivd. (Wuc Dnsl n * i iidintfe 

J IdO S% vtilv BiJii lai I 

■ Cliorgt my c rad 1 1 gard MifltrC* re Z Yl S* 

■ Meaiint No | 

I PL F ASF PRINT CLEARLY 

' I 



Call ToN- Free: 

1-800-826-3403 

(In Wlicnnjiir 1-715-874-5011} 

M^nO^Y etinu Trigji f *rti Id H p.m 
SiLueOi-p flam To Son Canri ■! Timf 



| tHtmen 

I CriY 

I tidfla. 
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It Works! 



The ihree-eyNnder diesel engine 
hat a magnesium block that 
weight only 2b'/i pound i. A j ec- 
ond, counterrotating flywheel 
helpj absorb low-speed vibra- 
tions, The thermally insulated en- 
gine can run on different fuels. 



Volvo's front-wheef-drive 
three-cylinder turbodiesel 
delivers better than 
1 00 miles per gallon. 



BY WADE HOYT 
Auto Editor 



I J ve just stepped out of an amazing 
2 + 2 hatchback that can deliver 5fi 
mpg in the EFA city driving tesi, B1 
mpg in the EPA highway lest, and 102 
to 1 13 fnpg at a steady 30 to 40 mph. 
Does anyone care? Since we re in the 
middle of a gas glut and fuel prices have 
stabilized, few car buyers seem very 
interested in economy at the moment. 
Hos rods,, sports cars and big luxury 
barges are selling as fast as their manu- 
facturers can crank them out. 

AR Volvo, the Swedish carmaker, 
cares. There is a to 10-year lead time 
required to develop an entirely new car, 
and Volvo was caught flat- footed in the 
last two energy pinches. So, in 1979. 
Volvo unleashed its engineering de- 
partment on a 'Light Components Pro- 






Reap compartment of the 
LCP 2000 has two backward -facing 
seat? that fold flat to create a Cargo bay. 



jeer 1 ' to see just how much weight they 
could reasonably take out of a car and 
how far they could make it go on a 
gallon of fuel The result was a quartet 
ol sleek front -drive hatchbacks with 
valuations of a unique engine — a three- 
cylinder turbocharged diesel that dis- 
places 1 r 3 to 1 .4 titers and produces 52 
to 88 hp in various permutations. 

The car Volvo calls the LCF 20CX3 
achieves its outstanding fuel economy 
fPJgasg tum r q wage I JffJ 



13* 



POPULAR MECHANICS * JUM£ l 9$4 



I 








DODGE MINI 73-6? u»#lt ■■■ D I * 

DGEXJL PlC« UP fi S S2 LOrtri I'- i *hl -T-iYT m^Je^ 
u&M? hCHun ?i bf *1 nLM-isg -h* ^ a a«p 
□Ooftf PttH UP F* -B i a- ■■n-ri ■+ Pi|n>: U T' Wi 
□OWE VM5 67-T-0 Jl ^ 1 i In’ "’■ta-rr 
MM* 9AHi ? I 33 '*>■ '-Muit a L ■ ■ , =■ . ’ ! .!■ 



f] 0 95 
12195 
112 » 
112 91 
lEil 95 

iis.ti 

IS I ts 



£uB#%d ?7 B; *h <1 -3M 1 iO-J RAT h~ 1 l#>v "miHs 1:14b 

™« |il E'* IEOH 

TDlfttA CtUtA 7 L-l 3 ::t5- , 3 *1 mafrii inner 5jpfi $ L 1 41 



Know your car inside and out. 



GENERAL REPAIR MANUALS — TUNING GUIDES — HOME REPAIR - TECHNICAL BOOKS 



CAR800K 



lAl Glen Avenue 
Se* Cl Iff. NV 11579 



JKhgw how Llt fix is in tunc it to scrvkr il .. ifl 
I kf tn is mnn i* [: i-i |thr I he \ i J F A I SF R V 1C | M AN - 
| UAI for your tar v, i|i tho-u you Eli lJo everythin? 
I I'rLm ji minL'r jnljuslmcnE Eu it m;n]i.>r rppiMT 

I FREE CATALOG WITH EVERT ORDER 



TOTAL SERVICE MANUALS 



9005 C«LT0N AUTO REPAIR 7 7-34 br .1 Itrvrrr^* in 



l]9 9b I 



CREDIT GAUD OflD tH* 4 CUSTOMER SERVICE ' 

2 2 7 nu M 
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Overstock Sale 

Famous South Bend industrial 
Quality Metaltuming lathes 




BENCH OR CABINET MODELS 

Turn pr&ctslofi pails Jor models, prototypes; 
out up to 4E tftawi thread pttcftw; make 
?&p!acsmenl pans for tools, equipmenl and 
much nrone Yqli'H get industrial precision 
and ruggedn&ss with hardened end ground 
Oedways and 12 easy-to-diange speeds, 
now at a special one-lime price! I includes 
motor, control, one-year warranty. 

BENCH (NOBELS: S'rf $ 2 FM, NOW $ 21 ®, 

4^' M-«u 5275*0 , NOW K23 2 
CABINET MODELS: ES*d — $ 3271 . NOW 

SSti7. 4W bed-was S333S. HOW 53660 



j Jgy VISA accepted . 

IMMEDIATE DELIVERY 

Phone oolFect to piace ord&r, 1'2l9'2B9'22&3. 




*00 W Sempfie Strpoi, South &*rd IN 4«2$ 



WHAT’S REALLY 
HAPPENING IN HOME 
SATELLITE TV? 



STY, 



SATELLITE 

TELEVISION 

MAGAZINE 



A m onthLv ol 1 JO-p I us page a, h aa all you n aed 
Eo KdQWASouf whara toUndaquEpmaeu how It 
PBflqrmi , how Xo |n*l«ll »l. log>l vi^wpolnfi, 1 
Induilry imighta 



• $24.95 per yr, (i 2 monthly i-asuea) 

MONEY SACK GUARANTEE IF not p*mNf4 
K»«p Ill'll i ssu# with our compllmantm. 

# $2 .00 for Sample Issue 

If you already have a dish, then you need 

OiiScit 

A WEEKLY SATELLITE TV PiflOGA AM MINS OEJ ID E 

* Weekly Updated Llallng* 

* AH Scheduled Chg^neli 

* CflmptatHldvie Llatinu 
a All Sports Spatial* 

a Prhnia Timo HLghliglili 

* $3-9,00 peryr. (32- weekly issues) 

* SI .OO fdr Sample Copy 

VISA' Of MasterCard' u£c«p[*nJ ijiubst ripllari 
QrdBfiofUy] AdpriceiJn USIundaonly. WNt4 
to* foreiHTt rale*, 

Send ml* ad along with your ardor Id: 



S TV/On Sat 

P-O. Box 2384 - Dept. PM 
Shelby, NC 28151 



CAR OF THE FUTURE 

fQxnhYnied from twee 134) 

via a three-way effort to. save weight, 
improve engine efficiency and cut aero- 
dynamic drag- The Cd is 0.2S to 0.28, 
far better than anything on the road 
today. 

The LCP diet 

To pars the LCPs ov&mh weight to 
1 r 5S5 pounds f30D to 600 pounds less 
than similar- sized conventional cars), 
extensive use has been made of light- 
weight, high-tech, high-cost materials. 
The wheels, engine block, intake mani- 
fold, rear subframe, suspension A-arms 
plus the transaxle and clutch housings 
are made of magnesium, which is one 



The steering knuckles, though steel P 
are elegantly slim castings made by the 
lost-wax process. Hydro-pneumatic 
struts replace the Springs and shook 
absorbers. The all-plastic, sealed-beam 
headlights are feather-light. The alumi- 
num chassis panels, bonded together 
with epoxy, require less than 500 spot 
welds to hold the aluminum in position 
while the epoxy sets, instead of the 
conventional 4,000 welds. Conscien- 
tious Volvo even uses a polyurethane 
film On the external body surfaces be- 
cause it creates Jess pollution than 
painting. 

Drive train mnnvutio^s 

Direct injection is used in the diesel 
combustion chambers to improve fuel 




ROOF SUBFRAME 



JNTESrOI? IW5EHF 



PLAS-tlC HOOD ASSEMBLY 



ALUMiNUM PLATFORM CHAVIS 

r< S,. yV IfirAIVGULAfl 
X/ TUNNEL JOiST 



REAR SUSPENSION SUBASSEMBLY 



PLASTIC BODY PANELS 



HYOROPMtUMATIC STRUT 



DR iV€ TRAIN SUBASSEMBLY 



The LCP 2000 could easily be mass- produced. Drive train and rear suspension subassem- 
blies are bolted In from below. Pre-ass emb led interior goes In before the roof Is Installed. 

third lighter than aluminum. The chas- 
sis platform is aluminum, as are the 
brake discs, drums, calipers, master 
cylinder and power booster body. The 
aluminum drums and discs are plasma 
sprayed on their wear surfaces with a 
thin coating of iron — rather than made 
□f cast iron. 

Strong, lightweight plastics are used 
for the body panels, side and rear 
windows and the gash rake 'clutch ped- 
al assembly. Door arches and motor 
mounts are made of carbon fiber. 



mm to pupa 1 3B) 
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In ’72, 1 drove this 
car to Lauderdale for 
Spring Break. 

The girll caught 
staring at it married 
me the next yean 
Do you thjnkl’d use just 
any motor oil? 



A 72 Bla raised on 
Gutfpride? 

~fo this day, my wife swears 
die married me for it. So you 
could say I have a stake in keep- 
ing it running right 

Which is why there was 
Guffpride in the crankcase back 
then, And why it's still there now. 

Of course, after 12 years, 
you can bet this car has had its 
share of dents and dings. What 
4x4 hasn't? But for all the rough 
road work IVe put rt through, 
the engine still purrs like a kitten. 

So 111 keep changing the chI 
every couple of months, And 111 
keep right on using Gulfpride. 

After all, my wife says shed 
leave me if it weren't for this can 
I know she's 
kidding. But still 
I’m not taking any 
chances. 



when rrs 

A MATTER OF PRIDE. 



Get a $3-00 rebate when you boy !i quarts 
otany gr^ofijitwi^^Fc» r deii^ 
look for Gurfpride displays a? participating 
retafen. 



Q49MGutf0«0«w*tfeft 



t 




CA R OF THE FUTURE 

if Can tin ned from MC6 t3S } 



QU/C^LVCRMXj 

hA FAfTR lAlKMJQNT MAA H 1HE 'VraiBil* 




The incredible 1984 MXL Is here! 

Flying in* MXL Is. pgre tfSCfttmetre, ft H3i Oetn tnqtWrrttJ lo Che 
rtfco-st ejecting sCjnddrds an d H stressed to a legfiJmate 6 G's 
pCsSftlve and 4 G's negative Uke aH Erppef aircraft, [fie !9S4 WXL 
hfli undergone exhaustive nrunura? jnd dynamic testing and is 
backed by bur exclusive six month Customer Protection 
Warranty. 

Bujit with in? pNoi in mind, the MXL rs the mote maneuverablE 
ultralight In the world. It sports foil span ailerons, foot pedal 
jKtrvaretf rudder for conventual S^axis cortoof, a strong 34 hp 
powerpfanc and a short span r low dihedral double surface wing 



"In 1934, the best 
(i getting better. ■' 

To find out how you can 
become a pan of the Qulc*^ 
Silver legend, send 16 for a 
complete brochure package or 
comaci the tonwy to* your, 
nearest dealer. 

■Deg. F.A.H. Rrtrf 10 J, Sprtual flight 
[raining required. Not designed rpt 
enuy level nkyic. 




Better than Jogging, Swimming, or Cycling. 




ordic track 



Cw^-tounrry skiing & irflcii ri red fry phy&iolftgiitiN 
as i he mmi pcrfnt form of cariiraakulir esc frise 
fui b«h men and women . It* smooih. fluid. 
bodymcaion uniformly rairiscs mure nuiH-lnm 
higher hL-an nt« seem easier tu aciiltl Eftafl w hen 
Of cycling SondifTract dnsd} simulate the 
pleasanl X-L skiing motion andpfuridrs 4 he same 
canliuriscula/ eritfu ranee -founding fofncfita-rigfrt 
in [for CtmvrnienCT of your home, year rmind. 
Eliminate lire usual harriers of time wen her, 
■clBIKC«f injury etc. Alva highly cfk-Ltivtf for Wf cfttn 
coflind 

Motr Complete Th*n Running 

\CrtdifTracl glvei jisu a morecohlplctt frdftOfll- 
conditions buih upper body and Sower foody 
muscles ie ihe Mine iLedc. Fluid, jaffess motion docs 
IfeDt aure joint « tract problem* 

More Effect h-elhio Eietcise flfkts 
\nfdn. - Track s sund-up skiing mutiiHi mure uni- 



Jariess Total Body 

Aerobic Exerciser 

Duplicates X-C Skiing for the 
Best way Ed Fitness 



Inrmly cTtefi iSes thr Urge leg muscles and also antds 
Impdianr upper foody escrcisc Higbajnulse rates, 
nefosur for founding fiEnrai, seem eas-ierlu attain 
because iht wtirius shared fry more muscle mass 
Even Better Thin Swimming 
NortliiTrack more effectively excivisr* (he largest 
muscle* in [he body, th-nsc located in the legs and 
buttocks When swimming, Eire foody is suftiuTtcd 
by 4 hr waarr, thus pirvcnunw these muscles from 
bMgeffeaJvdij csercised Tire stand up ewraring 
position on the ^-orcaidTracJi much more efiectireiy 
CKIcbcs these muicln 

A Proven, High Qualify Durahle Product 

!\rridltTra[:k i* in its "Th yrtf of pfoduaion NofdtC ■ 
Track isquiei. ntotoikis and has separately adju*i- 
ahSr arm and leg reni stances We mastufad urr 
and sdl direct. Two )ear warrantee, 3d 
day uial period with return privilege. 



Folds and elands on end 
to require nnly a 17" 
tionge space. 



Coil or write for. 

FREE BROCHURE 



loll Free 1-800- 328- 5HBS 

MWcftiita 612 44B.fi9ftT 

Kl, l24Pf^ Columbia Court, Chaska, Mn 553 18 




LCF cars, including very low-octane 
gasoline, daesal fuel, sunflower oil and 
rape seed oil. (Rape is a small flowering 
plant — Canadians call It ''colza." It F $ 
become an important cash crop because 
of its many commorical uses — from 
animal fodder to fuel oil. It is related to 
the mustard plant,! 

The running prototypes all use five- 
speed manual transaxles, but a continu- 
ously variable transmission (CVT— see 
page 70! is being developed with an 
ultrawide ratio spread to make it the 
equivalent of a seven-speed manual. 




The author 5 ays the front-drive Volvo has 
peppy performance, adequate comfort 



This should give even better fuel econo- 
my. Project engineers feel that the LCF 
2000 can eventually be coaxed up to 
EFA city/high way figures of 7S/10Q 
mpg, with a combined figure ef 83 mpg. 
Today ' 5 stingiest car, the Honda Civic 
CRX gets "only" 51 mpg. 

Although the LCF Cars are small by 
United States standards, they do not 
scrimp on modem conveniences, A cen- 
tral door- locking system has electronic 
keyboards instead of mechanical locks. 
The drivers seat, pedal cluster and 
steering wheel are individually adjust- 
able. The graphic LCD instrument pod 
moves in or out with the telescoping 
steering wheel- The car has full ventila- 
tion, an AM-FM radio, rear window 
wiper and power windows (actually 
little “toil hatches" at the bottom of the 
fixed side windows). 

Despite the car's light weight, Volvo 
has not ignored traditional safety con- 
cerns. A massive triangular- 'tunnel 
joist" runs from side to side between 
the front and roar seats to protect the 
occupants in a crash and also to house 
the fuel tank and battsry out of harm's 
way. Although the tank holds only nine 
gallons, the car's extraordinary fuel 
economy gives Lt a range of well over 
500 miles between fillups. 

Although the LCF is only a concept 
car, Volvo has given serious consider- 
ation to its practical production. Parts 
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suppliers have been Located in eight 
countries tBudd and Alcoa are Ameri - 
can participants in the project!- A mass- 
production scenario has been carefully 
thought out: two subframes carrying 
the rear suspension and front drive 
train can be built on separate assembly 
lines and bolted into the chassis plat- 
form from below. The preassembled 
interior Is dropped into the platform 
from above, then the roof is bonded in 
place and plastic body panels attached. 

Volvo Figures that the payback period 
for an LCF-type of car wilt be two to 
three years, Thai is r fuel savings wilt 
make up its extra cost in that time. Its 
corrosionproof design should give the 
LCF car a long life and high resale 
value. In addition, there is a cost bonus 
of about 20 percent due to all of the 
recycleable materials used. Eighty per r 
cent of the materials in auto batteries 
are recycled so why not the whole car, 
says project manager Rolf Mellde. 

Driving impressions 

A test drive in the LCF 2000 reveals 
that a few sacrifices have been made in 
the name of fuel economy. It is a smell 
two-seater lhal can carry 35 cu, ft- Of 
cargo or two rear-facing passengers, 
but not both. The brakes on this rough 
engineering lesibed were a bit spotty, 
and the gngin§^ noise obtrusive. The 
combination of a bouncy ride, the rear- 
ward view of passing scenery, subtle 
distortions in the plastic windows and 
the odor of burned rape seed makes the 
roar passengers wish for airsick bags. 

Most of these bugs could be over- 
come in a production model, except for 
the backwards seatSj although they 
don't seem to cause problems in hig 
station wagons, save for headlight 
glare. Volvo viaws these as ''occasional 
seats/' pretty much for emergency use. 
They're much better than the back seals 
in many 2+2 sports cars. Basically, the 
LCF 2000 is a two-seat wagonbaok 
gTOcery-getter/commuier car. 

Within these limits, the LCF is a 
viable proposition. Its Fuel efficiency is 
fantastic — right up there with the freak- 
ish contraptions from SheLI Mileage 
Marathons. Performance is unexpect- 
edly peppy, with Oto-50 times of 11 
seconds and a top speed of over 110 
mph. Ride and creature comforts are no 
worse than In many little econocars, 
and better than in a few bestsellers like 
the rear-drive Corolla and Cbevette. 

Volvo has no immediate plans to 
produce the LCP 2000, bur many of its 
lightweight components may find their 
way into the company's more conven- 
tional sedans and wagons, helping to 
improve their fuel economy when the 
world is ready for such things. And if oil 
supplies are cut off again in this centu- 
ry, AB Volvo has the situation covered. 
Let 'em bum rape seed! m 




Shoot * 

Wmrl-' a staple 
wherever you'd 
drive a nail! 
Fas ter ...Easier.. .Better! 



T-50 STAPLE CUN 



Today, millions ol do-it-your se3Ferg like yourself are reaching lor a staple gun instead of a 
hammer whenever thgre *5 a fastening job io be done around ihe house! Why? Because 
one SQUEEZE shoots a strong -holding Ewo-prcm#ed staple in the exact spot desired in 
less than i TOth tha time ii lakes io dnve a nail I And easy one-hand operation always 
teaws your olhei hand free to- hold material fora Easier, neater, more professional job! 

In the world of siapJo guns, the Arrow T*bQ SlapteQun is iruiy an American quality tradition, 
its ihe siflpJe ^un ^iit* a proven regulation lor long life , rugged durability a ruf dependable 
trouble-Fn&e performance. A reputation thai is recognized and respected lha world over by 
do-it-yourselters as well as prolesssonals. 

ttef 01? iV Santas Aimw T-58 Siaplet faf Pfiitemaittt. Mtmpt Ma SubstiluUn, 

Made in America to the Highest Standards of Quality & Excellence. 

Ava liable ai all leading Hardware. Hunt EiBier A Discount Dppanmem Stwei iverpritera, 



271 MayhlLI Street, Saddle Brook, N.d 07662 



POPULAR MECHANICS * JUNE IW4 



13? 



TECHNOLOGY UPDATE 




This camera really gets around 



T he Giobuscope camera is a new and nifty device that gives 
an almost 400° field of view. It synchronizes a revolving slit 
on fee outside of the camera body with an "orbiting" wide-angle 
lens on the inside Best of ail. it uses ordinary 36- mm film you 
can process almost anywhere. 

As the lens notates and the film moves, the slit acts as fee 
camera shutter The supply spoof unwraps the film through (he 
film guide behind the lens where the shutter would normally he. 
During exposure time, the film is fixed between the spools. As 
the camera rotates, light enters (he slit for a preset exposure. 



and then each of eight frames rs wrapped onto the takeup spool 

To set up the mechanical motor, you simply wind the handle 
which in (urn winds a ribbon spring motor and engages the 
camera's one-way clutch When you take the photo, Ihe motor 
g-ves you exposures of 'has of a second or 7« of a second. Mote 
how sharp our ice rink photo is — it captures the -skaters in motion 
and doesn t blur the action. Our first use Of (he Giobuscope was 
unsuccessful — the photos did have a blurred lock. But once we 
learned how (o use it. the camera worked perfectly. 

The Giobuscope has no viewfinder— you focus n and frame 



AUTOMOTIVE 




Production car flop) pul ft mlhriQ-ftiJs- 
tarKtflfl ( above j, which simulates terrain. 



A real dragster 

M ercedes- Ben 2 has developed a 
'Tolling-resistance trailer ' to mea- 
sure (he effect of different kinds of roads 
on tires The trailer also is used to test 
new suspensions and braking systems. 
A production-model car pulls the trailer 
on a flat. Driving resistances on the 
pulling car are compensated by the 
trailer’s independent computerized mo- 
tor By adjusting (he trailer's roll, the rig 
measures re&siance as if it were travel- 
ing on different kinds Of terrain. 

no 




MARINE 



PIPELINE IO INCINERATOR 



HULL flfJNFOSC-CMENT 



Ffred-up chemical wastes 



A merica's firsl seagoing chemical 
waste disposal plant — the $37 
million Apollo I — is undergoing tests this 
summer off the New Jersey coast. Offi- 
cials at the U S. Environmental Protection 
Agency hope the ship will provide an 
important solution to the nation's growing 
chemical waste problem. 

The Apollo I holds liquid chemical 
wastes in a relatively safe liquid nitrogen- 
coded tank. The waste— generally chlo- 
rinated organic chemicals used in sol- 
vents and petrochemicals — is Ihen 
pumped a( sea into a pair of incinerators 



tired-up to over 2,000° F Up to 70-gallons 
of waste are destroyed per minute, The 
heat itself reportedly destroys about 99 
percent of the chemicals, creating hydro- 
gen chloride emissions that will be ab- 
sorbed by (he alkaline content of the sea. 
The chosen incineration sites, about 
50 miles off the coasi, are deemed envi- 
ronmentally clean by Ihe ERA Equip- 
ment aboard the Apollo I wifi measure 
any change in the chemical content ot 
fee air or sea around fee Ship If early 
trials succeed, Apollo I could be the first 
in a large Heet of incinerator ships 
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TAKEUF 

SPOOL 



HUH GUIDE 
■H \ SPOOL 



photo sr martin lou^ gardun 



GFobuscape photo 
of New Yorki 
Rockefeller Center 
Ice rink | above) 
covers 400'. The 
Globuseepe camera 
(top rightl uses a 
Sill instead Of a 
shutter, A ribbon 
spring motor Is 
wound by turning 
the handle (right). 
Press the trigger 
and slit rotates. A 
pulley moves the 
35-itrm film. 



your photo according to wfiere you stand with reaped to she 
subject. The unit will rotate as lor>g as you keep the one-way 
clutch disengaged by depressing a button on the camera 
handle. The aperture control j$ a thin metallic strip that winds 
back and forth behind the lens. 

After shoeing Ihe panoramic view, the user must instruct the 
*aJb to develop the film in one continuous strip. Then you cut 
each photo, which covers 6 inches of the processed film, For 
more information on The Gtobuscope, write to Globuscope Inc., 
44 Wes! 24th St.. New York, N.Y 10017- 
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Jack Cermak nates wind an model of Houston \ Republic Sank. 



Windy city 

S kyscrapers create an ecology of (tierr own, transforming 
wind movements by Their size and by the heat they 
generate, in recent years, those changes have become 
important in the design of tali buildings Colorado State 
University's Fluid Dynamics Lab studied 300 skyscrapers, 
and the effects of the study are noted m the final appearance 
of Ihe latest big burldmgs. Seemingly cosmetic changes, 
such as si reeMevel canopies, may have been the result of 
lesls in the Colorado State wind tunnel. Canopies, explains 
lab director Jack Cermak, are effective wind barriers, protect- 
ing pedestrians from gusts created in the new environment 
The lab buifds models of buitdmgs scaled from 1:240 lo 
1:600. Smoke btawn into fhe ehambe' simulates how the wind 
will effect the model which is rolling on a computerized 
turntable. 

In the nexl two or three years, the wind lunnel tests are 
expected to have an impact on all new building designs 
Among other things, architects are considering ways to build 
foundations lhat altow (at more give in windy conditions 



INVENTIONS 




PHOTO BY BRUCF W MOST 



HIGH TECH VEGETABLES 

There ' j a field just outside Greeley, Colo., where cam 
plants, when they gel thirity, ask a computer for a drink. 
The U.5. Agriculture Dept, s Agricultural Research Lab 
placed “mass flow parameters"' on the leaves of selected 
plants. These sensors tell a computer when tiny pores, or 
"stomata/ In the leaves close. JO a signal that the plants 
need water, and the computer then supplies It, 




HAPPINESS IS 
DEPRIVATION 



The Ova li the newest 
"think tank," Made of 
marine fiberglass with 
foam Insulation, the serv 
sory deprivation tank Is 
a high-tech place to get 
away from Ft a IF. The 
tank bottom is filled 
with water that Is 
warmed to body tem- 
perature, Step inside, lie 
down and time the lid, 
and all sight and sound, 
but not air. Is shut out. It 

coifs approximately $ 6,000, but athletes and executive? who 
use the unit say the relaxation Es worth the price. 
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TECHNOLOGY UPDATE 



Funny wings for future airliners 



A daring new idea in wing design may enable airliners of the 
fulure to fly at supersonic speeds without the weight, 
drag and huge power requirements that make the present-day 
supersonic Concorde expense to operate. Known as a Joined 
Wing it actually consists of four wings one pair sweeping 
backward from the nose ano the other pair projecting forward 
from the tail, with their wrngtips pined together to form a 
diamond. The result is a rigid, self-bracing structure that makes 
possible thinner, tighter Wings without sacrificing strength, 
reducing aircraft weight by as much as 24 percent. The 
uupcrthin airfoils also reduce drag. 

The Joined- Wing concept, currently under study by the Office 
oi Naval Research, offers other advantages as wefi Untike a 
horizontal stabilizer, the rear wings become lifting surfaces, not 
only helping to support the aircraft, but at the same time 
eliminating the power- nobbing download that s imposed on a 



conventional tail to keep a plane m trim Mull# unction elevens in 
all four wings make possible such I nek maneuvers as moving 
sideways without fuming, known as direct side force, and rising 
Straight up like an elevator while remaining level called direct lift. 
Such versatile controtiabifity could simplify maneuvering in 
congested airspace and permii shorter, safer takeoffs and 
landings A split rudder, its two haves Fanning out like an open 
book, would serve as a giant air brake for killing speed during 
landings and aborted takeoffs 
What's the Navy doing working on a civilian airliner? Aclually. 
il isn't. H aJI started wilh research aimed a( producing a small, 
fast, unmanned cruise missile that, with folding wings, could be 
fired from a submarine's torpedo tubes ti this military applica- 
tion proves successful, the next step could be a scated-up. 
NASA-sponsored passenger version tor high-speed commer- 
cial ar travel 



ROBOTICS 
Robot feelings 



T he next generation of robots will let 
the operator fee' what it s like to lift an 
object That's important it your robot is 
handling a weapons detonator or a flask 
of germs. Gary Matthew and a University 
of Florida team are working on a "load 
sensor" system. The operator controls a 
robot arm with a remote sensor whose 
four motors adjust the feel Ol the joystick. 
This conveys to the operator the weight 
and balance of the object The system 
uses two computers-— one to control the 
robot and one lor feedback. 



Editi? Dermis Eskovfr 

CiXWfrXW Sheldon M Gaflaopr, Ff*n U/mografl 
GcHden CA Plffltin. J,*rk .Vlcfinm?. jack Gfaflf. 
Mjrk M \fleinpto. Afla flirt LQtiii O-vfttn 
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H? I i copier designer Frank Fiasecki (above. rlghtj Introduced the helicopter-powered 
aluminum truss |tcp] chat will power a f million cubic root balloon | above, left]. 

Heavy lifter propped up 



W ^ei Imished next year, st wiN lilt 
100.000 pounds of : umber and 
carry it in ?tie air for 50 miles !['s called 
the Heii-Slal, designed by Frank Pia- 
secki one of the earliest helicopter de- 
signers. The HeinSiat's aluminum truss. 



which will carry a t million cube loot 
hehum-fii led balloon, was roiled oul this 
past winter On each corner is a modified 
H-34 helicopter itiai provides extra lift 
and steering capabilities previously un- 
known to airships. mj 






SKYSHIP bOO FLIES 

Britain's relurgEng airship industry fsee 
Afrx fripi ff/jf Again* page SL Apr. _S3|ls 
getting a new surge this jMfflW with 
test flights of tha Skyshlp 600. The craft, 
whkhhasa 1 million cubic root he Mum - 
filled Kevlar body., can carry 6 tons of 
passengers or freight, it Is expected to 
see passenger duty in Greece in the fall. 
The airship's smaller forerunner. Sky- 
ship SCO, is carrying passengers. 



ROBOT HAND EVOLVES 

Some evolutionists say the thing that 
separates a human hand from an ape 
hand ft the human ability to grasp 
tools. N gw robots are evolving. MIT's 
Kenneth Salisbury has developed a 
three-finger robotic hand. The stan- 
dard has been two fingers. The Jointed 
hand will let robots do detailed work. 




PHOTO. KENNETH MlT 




Gum INC 
ROBOT 



Sir Pius is a 
new, S 1 r 4O0 P ?00- 
pound, 4-foot ro- 
bot who works as 
a tour guide at 
the Palm Beach, 
FFa-. Science Mu 
seum. its ultrason- 
ic 



follows an 
num strip through 
the museum, it 



PHOfO$Y 
ECV.TM J c sosrr 



use* tiny sensors to feei Its way a Fong 
the tape. A pair of tape recorders carry 
the robot's "talk" as it leads people 
along, stopping at foil markers that 
switch off its motive power and turn on 
Its vocal functrpn cFrcuftry. 



ELECTRONICS 




FLYING DEW LINE 

Maneuvering at 3 0,000 feet, an Ad/ACS 
plane equipped with a new rig of so 
phistkated computers Can code and 
decode radio information on enemy 
aircraft and mftsFles. The Joint Tactical 
information Distribution System ft the 
Defense Dept.'s new f lying dew line. 
The AWACS craft also are equipped 

with special jamming and unjammlng 
software to thwart the enemy, 




A PICTURE IS WORTH , * * 



British researchers have created a vid- 
eo game to teach children how to 
Speak properly. Pronounce the word 
correctly and an Image forms. The im- 
ages move at the proper commands. 




NEW SUNDIAL 

Pulsar Time Jno has Introduced a new 
solar powered watch whose amor- 
phous silicon crystal ceils can recharge 
In ordinary room Fight, The charge wW 
keep it going through the day. When 
the watch needs a "deep" charge, no 
more than once a week, you expose It 
to sunlight for three minutes. It holds a 
full charge for 43 hours. 
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LEVER CAP 
THUMBSCREW 



BLADE 



FRAME AND 
HANDLES, 



WORKSHOP 

MINICOURSE 



ADJU&T tNG NUT* 



-LEVER CAP 
SCREW 

BOTTOM 
LEVER CAP 

SPOKE SHAVE 



Using a 
spokeshave 

The spotohave is a special two-han- 
dled plane used for shaping and 
smoothing irregular or curved surfaces. 
It has a wide blade and a short base, 
which allows it co follow curves easily 
Spoke shave 5 are indispensable tor 
smoothing out ripples and bumps on 
edges cut by hand, sabre or band saws. 
They are particularly useful tor round- 
ing compound curves. 

The two major types are flat-botiom 
and convex-bottom. The flat one is 
most widely used because it handles 
both convex curves in stock and moder- 
ate to long sweep concave curves 
equally well. TTie curved bottom spoke- 
shave is meant for use on concave 
curves with radii as small as 5 in. 

Blade projection is the only adjust- 
ment made on a spokeshave. This is 
done by turning two adjustment nuts 
while sighting across ihe bottom The 
blade should project eventy and 
enough to make a fine shaving. 

Mastering the tool 

You can master the tool easily if you 
keep the blade very sharp and your 
strokes with the grain. Cutting against 
the grain results in lumps and gouging, 
and possibly ruined work. Change the 
i direction of the strokes as the curvature 
changes in relation to the grain. You 
can't always tell the true direction of 
the grain by eye, but ifs time [0 Change 
direction when the blade meets resis- 
tance and begins to chatter and skip. 

The spokeshave tool itself only 
makes flat cuts. By changing the angle 
continuously and making successively 
finer cuts, you can form almost the 
entire contour. Then, final sanding 
completes the curves. 

Spokeshaves can bo pushed or 
pulled, but greater control results from 
a pulling stroke. Tty both ways and go 
with the way that's best tor you 

Two final bps: First, spokeshaves 
come with or without adjustment nuts. 
The ones with nuts are much quicker to 
adjust. Second, spokeshave blades are 
wider and much shorter than plane 
irons A honing guide may work if your 
sharpening stone is wide enough. Gth* 
erwise, sharpen the blade by hand, 
holding it slightly askew so the whole 
blade fits on the stone. — R. CapQtQStQ 



A spokeshave Is a two-handled tool with 
few parts, Align blade with adjusting nuts 
and secure It with lever cap thumbscrew. 



Turn spokeshave upside down and sight 
along bottom to adjust blade position. 
Then tighten the lever cap thumbscrew. 



Trim saw ripples from a curved edge with a 
hat-bottom spokeshave- In this position, 
the spokeshave Is pulled toward you. 



Stroking against grain produces rough, 
gouged area as shown here, it s time to 
change stroke direction when blade skips. 



Use pencil guidelines to cut a chamfer, 
Position a tamp directly over this kind of 
work to make it easier to see results. 



Use the convex-bottom spokeshave to 
trim a small radius concave curve. Always 
pull or push with the grain for ail strokes. 



Unlike bench planes that are used to flat- 
ten or level surface the spokeshave is 
used for contours. That's why direction of 
grain necessarily changes on peaks and In 
hollows. At these midpoints, you must 
change direct ion of your strokes. 



Contour an arm for a chair by first chamfer- 
ing, then adding guidelines as shaping 
progresses, use long strokes. 



W 



POPULAR MECHANICS * JUNE i%4 







Repair your 
own gas grill. 

rfs EASY WITH 
CERTIFIED GR ILL PARTS! 
Get big savings "try repairing 
yqur o 3 d grill instead of buying a 
new one, Wte make partes to fit 
almost any grill 
Tb find! out where you can buy 
Certified Grill Parts In your area; 

CALL L80 0-241-8981 

Ae fc for Dept. D 



W.C. J3HAD]J?Y 

CUftl A item ir. Cdiujrifcilfi. Ga 3 1993 



You can own this 





y4ton 

DUMP 



truck f 



tor only 

51499— when you 
build it yourself from a CARL HEALD KfT 
• Heavy-duty engines • Dependable American 
made parts • fully assembled kils available, 
for FTIEE Srachim contact 

Carl ftsald, Inc.lScirTf^ofe 

VV 8 U 0 / 2531 C 3 D^ tis-Ma-Mwy 




UK * PP rri*r_-| 

we lo -.Ain L 

di'H hnsh ^.anrl raU met 

ji*:es -inJiftTP SElk* gry-'. 1 
WUr ctack* inrs nbTf "npi 
khBM Di;rl$ r;rnl;h £5 in-jfn 
'THirr IfoailH £&» •■- r- 

.1 IlfllftririTi rj||(i Yftj • i|_ri l i fi p 

i«£jtti impu^i'ii'aih rn 4 wheals 
■a i' 1 -h iBdiq-u-E hind ii'rJiPiQdi 
flakes camptH* ihh.?* in use 
laiy Term% 
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mo urofl 




TYPE KNIFE 



■nu. ^ynininq 
ptdV 



Wflstbu rr £ * it Pax CM 
W«EbiMY. :h:.Y n^yj 
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MfWI AAMZtMfitr LOW GOST MJUflflLLC 
ANTEHHA SYSTEM BRIHSS YOU MICROWAVE 
PROGRAMS OH riJUR PRESEHt TEiEVISlOH SET 



fleets Jffd itfl/pr t ¥it I uteatlh Qt Mter- 
Mmettt, ttiUMUomt p.nd sp 
ffJnrmj'flj - spate sto-fli* frAiOtmrsjiifwrj 
Ofitjtw/ ifid aiperimtfttet telvcttfs . 
fffMtfMEfj iVOT JkJirjii't- Qrr rcirj prra/Ti 
SW cm* UHf ctoinneft 

RITlflQSAI TV STSTLR5 has cjeea 
( 0 mjLc advinLed tieb&jr jrt-d er^iene nljl 
microwirt rHIphOn equipment Jrjiltftg Ic the 
EWf«l public ai low ceil Oup iirsl preducl. THE 
ii * high-tHiciinti parabolic anl-enwi 
lyslem |lhe dEs:gn most regarded hy 
treadGasiers and tfthfwciiiis) and matching 
deBftcwrtnEr It lias e nn prscisiurr ertgbneered 
lot umple installation Uy arcane Hp leohmcai 
knwwle^e is reqnsired and dev. illirtraLtd ih- 

MrvCl mns assure parted reiulK 

0PIL1 HJt.W CfittftfTt - UMH1UIDI tfCFPTH 1 

TIS. I hat price n tw-red 1 ttnly 1123 35 In* 
eiorylhirj you rvtnd mMuCing cable and *11 hard- 
ware Un'il a id- month* agn. you -Quid ha*e 
h4d to par twice n fliuth inr one or the crudtii 
bum cefiM t-»n M kits whicn gm turah irs*le 
rnsuHs when m\Mt& a lew riilei from Ihe nm- 
*11 niscrow^e triftiffillter and had Id Itt tlFefyl- 
ir "aimed' direct il |*ip ugnal snore* Now, 
through man prndiHtmn and broad mjr- 
Neli ng mt c *n drirtg you i (rue parabolic system 
wluallF i AiimiEure capy el the prPtBiimoil 



ONLY M29 95 COMPLETE 

FUU ^mfAGTftK EUARWIItD 



due'' ^slEms uied hy l^oidtisten around the 
■Orld al in tisfif itlprtfibk price Ynu can 
even CMUCE it in t «m VISA or HASTES CAfrD at 
onont, it you wiih 

LATEST DLSICH - DfEI 20 INCH tMAFIITIfL 1 
Tduj dish isn't a skimpy I? m W di$b . .. 

rrs mmim is a fuu m inches CiAEtnrti- 

Ed or spun alunungm with relied ijtefr edge. 
TilTed with uttTa-sensdtive iinebe It will with- 
stand B5 m p h gala So rce wind-s. Easily 
mnurstfiC gn root er in attic il prurtas rel- 
athfatif bread range fMepekm ef high quaul* 
signals in primanf and matiy '"Mar-frbiie" 
areas. I3fl medel also available tar errended 
range receptiorU It may be installed wftetftwr 
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I ransmfflmg HitieriS- \% avaitafcle. 
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Enjoy toe TV Fun and Thrills 
You're Mow Missing! 
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LIVE FEED 
SPORTS EVENTS 



You can own this 



"noii-tippy" 

ATV 



lor only 

* 859 — when you 
build it yourself from a CARL HEALD KIT 
• Heavy-duty engines • Dependable Amerlcan- 
made parts • Fully assembled kits available 

for fflf I ijfljchure copier 

Carl Heald, Inc.^w^ 

Vl- 800 / 25310 a 0 ^ »i«- wawg/ 





Uiea?e £®md mfi the Pflf ^ tfOOJT ihs-l d'^s lull d-ilaite. 

Nimt 



j pn.i-*-i.iTf . "iiRd --.sa* f 1 7 1 -L.i_-Lf d !-■ 1 1 :■ i- tuimt -hap' 

- J 1 - 1 wi l h rwi I t-niU ir.i JuS lu - l+nf< u-i iiitwufL. 
■JOJilpki cur\c\ 4 s g 9 -ili. tcriHrjLt iTj,r makoh .1 

eiW\ R<i rc^JH y nlunhk bamlW4>0(li. IfUill bcaiinp 
umiq ruction. EJlAj Tfrim, Send inr eompleie factM 

it>d ji 1 

Hujbr lull Free l-Nlllkitl-L (Iprr, Ml 
^ ^riuitTrHMfr, ])E]it.SPI6 

| 2iJ» refract, Ktihs-k f:||y, Mfflfl- r 

I 

t 
I 
1 



Address 
j_ Cjry^taie 



.I*P. 



POPULAR MECHANICS - JUNE 1994 



MS 












MUST LIQUIDATE 

WESTON LCD Digital 
VOLT-OHM METER 

AT FAR BELOW DEALER COST! 



PUBLIC NOTICE * 

Renowned manufacturer 
of top quality electronic 
testing devices replaces 
8 current model with a 
newer version? 

CJMH1L is now author- 
ized to liquidate discon- 
tinued model at a dras- 
tkalfy reduced price! 




Ideal for professionals and do-tt-Yaur&elter$I 

Weston prod nets arc hig hiy respected by professional Tor s up^ i :o r quality 
and ad vanced technology! Here's a lactory-per feet test inslru menl (Hal car- 
lies on That fine tradition This Voll-Ohm Mfctftr is ideal tor lietd service, re- 
pair shops, laboratories, -class roams and home handymen. Use it to check 
all types, al Gircuijry problems and elEcErre-al functions. 

EASY TO USE I Tom range control knob Ea ana of five function 5 : Low Volrj, 
Volts (AC / DO. Continuity. FtoislaiK* or Diode Test Connect tat toaefe to 
desired voltage points. The di&piay quickly shows precise m^asuTements 1 

EASY TQ AEADt La rge„ nigh e&nt rest LCD display For a ny 1 [iipr&per m easure- 
■menl conOFtion Ihe display alerts you by FLASHING 1 

HEAVILY PROTECTED! Fu-ncU&ns are DVerlwd PFCtKta against voltages as 
high as T50V AC of 1000V DC Casing is sfiotk, 
grease and water -nesislant lor added protection 

• Auto tanging for easy hands-off operation 
Auto sensing and indication ol mixed AC/ DC 
signals. Auto '/eroing and polarity. 

■ Lab {jratfe 0 DC accuracy. AC accuracy.. 1%. 

“Input impedance. IQ megohms 

• Continuity and diode lesl Function with beep 
tone lor low resrsta nee o r Forwa r d voltage drop. 

* Gui ll-i n moa sun ng jacks. Full y sa fety insulated . 

* All lunotlons use same tat leads find.) and in- 
put tacts. No chafing of conrattas* 

■ 0 peraies on 9-vod battery (included}. 

2 Year UmKvi Warranty 
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Manufacturer’s 
Suggested Retail 

* 159.95 




Thick tattthvffflta c*» 
*w r be k \<ttop. 



PtC* iuhj«i ie efciftg* 
a tier tiO-dd-YL. OHwvcd 
«ri>«|p rangm**-*® Ftartei 




F 3 



m 






fc.O.M.B- Co. 

I 



/ Lpquid'atori Dvpt, F-54M21U 
U8D5 28th Avwmj&N. Minnetpolif. MnrnMdlt 58441 
-S#nd __ Veit- Ohm Mei«ir|i| at fli.fi 00 inch ptui #3.JB 
mcPi Idt ihiwinn*ndh#fWflirttt |A#ew3-4 wW**fC*Ue 
idd 2 3 w**kxnn1*a tf pa 
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phffcnr ?4 hfiiurp * d*y. 7 d*¥* * 

Toll-Free: 1 - 800 - 328 - 0509 . 
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kiHiMMrt* »II 1 -BOO -743-5685 
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License plate prop 




If the gas cap on your car is hidden 
behind the License plate, you can re- 
duce the chance of skinning yuur 
knuckles when filling the tank by using 
a license plate prop. The prop is a Vn * 
V-a ^ 6-in. piece of ptywcod and a Vst X 
3 /i X 3-Lrt. piece of sheet steel. 

Bend the steel in a U-shape to Fli t he 
piece of wood and bok the party togeth- 
er with a 74-in, -dia. by l m hexhead 
bolt centered 7se in. from one end of the 
prop and centered L h in. froii] the endbi 
of the steel 

Boil the bottom of the steel U to the 
license plate cover with a l f*- in.-dia. by 
V^in. bolt and use a lock washer. The 
prop must bo able to swivel out of Lite 
way whttn Lhe ptoLt! is dused. 

— &arJ Grp&nieF and Hod King 



Bar clamp acts as vise 




By gripping a bar damp firmly in a 
bench vise, you can produce a conve- 
nient holdor for long workpit^cos such 
as stairway and furniture spindles, or 
contoured furniture legs. This makes it 
easy to vanri. apply finish and polish or 
otherwise treat the work The photo 
shows a was -finished spindLe from an 
antique fireside cot being polished with 
a tapered fell strip cut from an old 
haL — « Waltor L\ Burton 
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Camera ^ $et for minimum use of zoom lens. API fighting Is away from subject to avoid ghostly appearance. 

Create Your Own 
Made-For-TV Movie 



Shoot fast — by July ) — and you can submit a screen 
test for Stanley Kubrick's new film. 

BY FRED YAGER; Photos by Frank Lusk 



L ights 1 Camera ! Action! The home 
video bug has bitten America to 
the point where industry sources 
say one family in four owns a video 
cassette recorder system. The lure is 
movies without commercials. But 
there J g a growing number of video 
users who have replaced their motion 
picture camera with a video system. 
The picture quality may not he quite as 
high, but the cost of video is very Low 
and you can edit film as you go 
And now there's an added attraction 
to shooting a home video drama* but 
you have to act quickly. Stanley Ku- 
brick* director of films like Dr. Strange- 
iove and A Cfockwork Orange is look- 
ing for some new talent. Specifically* 
he's looking fora few good rnen to play 
Marine Corps recruits in his upcoming 



dim Full M&tal Jacket, which is based 
on the novel Short-timGrs by Gustav 
Hasford. Anyone who thinks he can 
play the role of a Marine in the new film 
Is invited to send a semen test to 
Kubrick. We'll give you some tips on 
shooting your entry , and then give the 
details on submitting it at the end of this 
story. 

Our tips come from professional cast- 
mg directors and video-drama direc- 
tors* and you can follow them with 
ordinary video equipment. We used a 
Panasonic PK 972 VHS and a JVC 3650 
VHS recorder for one screen test. We 
made a second test with a Sony HVC 
.2400 Beta camera working on a Sony 
5L2000 deck. If you can got a battery- 
operated video recorder* use h for any 
outdoor shooting. You'll have enough 



work to do just setting up your shots 
without having to trip over extension 
cords 

We did all our outdoor shooting with 
the Sony. It was portable, lightweight 
and easy to use* but had one major 
limitation: You can't play back what 
you've just shot, Thai makes editing 
very difficult, (Manufacturers in the 
VHS camp are about to introduce one- 
piece carry-coMers with playback func- 
tions. But these will use a minicassette 
which limits recording time to just 20 
minutes). 

Lights . . . camera . . . action and 
sound. These are the four elements of a 
movie. Without proper lighting, you will 
not have a movie. While most new 
home video cameras will operate in 

(Pl ease turn Eg jwgfl 1 4 31 
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CALL V800- 824-2408 TO ORDER 
THE UIHISTLERSPECTRUM.THERADAR RECEIVER 
HARMED HUMBER ONE BY MOTOR TREND MAGAZINE. 



There's only one reason tq buy any radar 
detector: Early, accurate warning of police 
radar. And that means you want the most 
sensitive radar receiver on the road. 



SFECTRUM TOP-RANKED 

Motor Ikend, August I&83: "The 
Whistler* Spectrum 1 ^ 1 resides at the top 
of the list. A world-class radar detector. " 
Autoweek* November 1982: 'The 
Spectrum is the most sensitive radar 
detector Autoweek has ever seen . , . 
gorgeous... If Fimnfarina designed radar 
detectors, the new Spectrum would fit 
right in its portfolio. 1 
BMW Roundel i July 1983: ' Road 
testing places it (Spectrum} only about 50 
feet behind the Escort in highway use, an 
impressive feat. City use is another matter 
altogether. Whistler has developed a truly 
useable circuit that oul^erfomis any other 
detector, including the Escort; ' 

331,000 Thjckers: More American 
truckers and other professional drivers 
choose Whistler over all other speed radar 
detectors. Why? Consistent performance. 

~ WHAT MAKES SPECTRUM 
SO GOOD? 



High performance means sensitivity to 
radar signal level strengths below -90 dBnV 
cm2. Quad radyne® (patent #4315261) cir- 
cuitry puts Whistler Spectrum well beyond 
high performance. It's sensitive to radar 
levels of -103 dBmfcm2 in the K Band. 

And an alert -111 dBm/cm2 in the all- 
important X Band (the frequency used 
by about 80% of the speed radar systems 
operating in the U.S. today). 

What does that mean? Spectrum c&ndu- 
sively detects all police radar Stationary, 
moving, trigger— even pulsed radar. On the 
straightaway— from behind— over hills and 
around curves. If there's police radar in the 
area, Spectrum lets you know— long before 
the radar can sense you . 

EXCLUSIVE FILT ER M ODE™ 

Sensitive receiver s also detect microwave 
intrusion alarms, which are particularly 
frequent and annoying in urban area a. 




Most receivers solve this problem with a 
"City" switch, which reduces the sensitivity 
by as much as 15 eo 20 dR. (So a twc^mile 
f is reduced to less than mile. You 
be as well turn it off!) 

Ts exclusive Filter Mode 1 M 
maintains full sensitivity. The filter simply 
changes the way Spectrum alerts you. _ 
Spectrum flashes amber and emits a single 
tone once every ten seconds, until the 
signal strength exceeds -95 dBm/anB, 

Then the system automaiiailty oivrride& 
the fitter, displaying a flashing red light 
and giving off an urgent, geigereffect, 
high-frequency tone. 

POLLUTION SOLUTION™ 

Several imported radar detectors generate 
a signal on the X Band and K Band frequen- 
cies. They cause most radar detectors to 
"false"— but not Spectrum. 

Thanks to the patented Pollution Solu- 
tion,™ Spectrum can tell the difference 
between a polluter and police radar And 
then block polluter signals, while maintain- 
ing maximum range at all times. 



TWO MODELS: 

DASH /VISOR ANDREMOTE 



The Da$k/ Visor Atode.1 Speetru pa, 
measuring 1.5' x 3 ,75 p x 4-5% is 
portable and compact- It plugs into 
the cigarette lighter socket, and mounts 
on dash or visor. It H s quickly removed 
for use in another car, or to prevent theft. 

Whistler took all the performance of the 
dash/visor model— then hkJ it- With Spec- 
trum Remnte. The weather-praof receiver 
is hidden from view. It's installed behind 
your car grille, or in any 
small(6.25 J x 
4-5* x m 
space in the 
front of your car. 

The console 
measures just 1.8" 

X 3-2* X 2% and 
fits handily in, on„ or under the dash- (it 
takes about a half hour to install the 
Spectrum remoter After that, you're in 
operation every time you turn on the ignition. ) 



Every Spectrum unit is rigorously per 
fonnance terted before leaving the factory. 
And each unit is backed by a limited, one- 
year parts and labor warranty. 

30-DAY NO-RISK TRIAL 

Order your Whistler Spectrum dash i 
visor or remote— from Direct Response, 
fnc., for just $255 complete. 

For fastest delivery, call toll-free 1-S00- 
824-2408 and use your VISA or Master- 
Card. (In New Hampshire 603-886^1310.) 

If you prefer, write to Direct Response, 
Inc., 472 Amherst Street. Nashua, NH 
03063. Tell us how many Spectrum units 
you'd like, and specify dash/visor or remote. 
Send us your name, mailing address, and 
daytime telephone number. Along with 
your VISA or MasterCard account number 
expirat Ion date, and your signature. Or, en- 
close a check or money order. (Please allow 
15 additional days for personal checks.) 

Either way, your satisfaction guar- 
anteed, Try the Spectrum for 30 days. If 
it's not everything we say it is B 
return your Spectrum for a full 
unquestioned refund. 




FREE TRAVEL GUIDE 
AND MAP LIGHT 



Order now. and well send 
you a Rand McNally Road Atlas 
&. Travel Guide , free 
Thisfulk:oJor r 96-page guide folds up into 
its own carry case, and has a pocket map- 
light r It 's our gift to you with any Spectrum 
order. This offer is good only while supplies last, 

so order today. offlECMBPIHISE. IHG. 

1-800-824-2408 




YOUR MAPE-FOR-TV-MOVIE 

(Continued from page 147) 



Outdoor shooting ^topj Is done with a battery-pack setup to avoid wiring problems. An 
Inexpensive home movie light f above, left] is a must to/ Indoor shooting. A lavaller mike 
{above, right | -hs preferable to the one that comes with the camera rig. 



very low light, results will be far from 
optimum. Low-light pictures are grainy, 
with paie color and deep shadows. 

To get lighting that appears normal 
you have to use artificial lights. Too 
much light such as a direct spotlight 
will wash out the subject's face, making 
him look like a suspect in a police line- 
up. Too little light, and all you have am 
shadowy silhouettes. Light that is too 
spotty will confuse the camera's auto- 
matic light level circuits, resulting in a 
blacksd-out background. 

We used a $50, 000-watt quartz 
home movie lamp. We bounced the 
light off the ceiling, producing the dif- 
fused effect and allowing for just the 
light blend of light and shadows. 

Make sure the eyes of the subject are 
lighted. Often, when you use only avail- 
able overhead lights, the eyes are shad- 
owed. The eyes show life, and without 
them you might as well be taping a tree- 

Next, you have to decide where 10 
place the camera. Whenever possible, 
use a tripod to keep the frame steady. 
You'll want to experiment with differ- 
ent angles and composition. 

Set up your shot, look into the small 
monitor In the camera to see if that's 
what you want and if it is, shoot it. 
Always use the monitor to determine 
the shot and not what you see over the 
top of the camera- 

As an example of using angles for 
mood, in our screen test our suhj ect was 
playing a Marine recruit looking up at 
his drill instructor. Therefore, we shot 
down from a high angle to give the 
feeling of intimidation. 

Test the Jense range 

As for distance from the subject, test 
the range of the camera zoom Iensa and 
then set up accordingly. Avoid the 
temptation to overuse the zoom, since 
constant zooming becomes distracting. 

If there i s a lot of variation in terms of 
distance from the camera, focusing 
couJd be a problem. The cameraman 
will have to ToUow-fociis" to keep the 
image clear. Run through the action a 
few times and you will be able to 
anticipate focus changes. 

This Leads us to the action part. 
Action is everything that happens in 
front of the camera, including all motion 
and dialogue. It should be blocked out 
and rehearsed before you start taping. 
Blocking out action simply coordinates 
camera movement with the subject's 
movement. 

Then there are things that even pre- 
planning may not prevent, which leads 
us to the sound element of ^movie- 
making." Since you will want to hear 
your subject as well as see him, sound is 



just as important as light, But some- 
times it is harder to control. 

Unless you are shooting an extreme 
ctoseup, do not use the microphone on 
the camera- It picks up too much room 
noise and the subject's voice will be 
muddledj echoed and hard to hear. Use 
an auxiliary mike such as a simple $Z0 
Lava Lier or the kind that conies with tape 
recorders. Wireless mikes range from 
about $30 to hundreds of dollars. 

If you do not want the mike to be 
seen, either yon have to hide it on the 
subject, which is what we did, taping it 
to the inside of his shirt and running the 
cord down his pant leg; or you can rig a 
boom mike overhead and out of die 
frame. If you have two or more people 
In the shot, you may have to use a boom . 
Just remember that the closer the mike 
is to the mouth of the subject or sub-* 
jecis, the better the audio quality. 

Now that you have taken precautions 
for the best sounds, be prepared for 



outside sounds you can't control. Holly 
wood studios have expensive sound 
stages that control this sort of thing. 
Shooting in your home, you will just 
have to work around it. 

Some of the sounds we had to deal 
with were a hungry cat, a telephone 
ringing and a siren. These things hap- 
pen. Sometimes you can use thorn as 
sound effects. Bui most of all, they 
reinforce the versatility and economics 
of using tape. If you have to reshoot, 
and you probably wiil. just rewind and 
tape over the mistakes. Or, you can 
keep on shooting and later edit out the 
mistakes with a video tape editor. 

We did both, editing in the camera as 
we shot and then later on a ChaJange 
tape editor loaned to us by Hammachsr- 
Schlemmer. 

Editing after shooting always in- 
volves two VCRs. Use one machine to 
dub desired tape sections to the other 

(Pte$$€ wm to wpfl iSO J 
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— J HYDRAULIC JACK REPAIRS 



YOUR MAPE-FOIMV MOVIE 

fCcurliniJBd from pa go j -#P,I 




2nd MOST IMPORTANT A 
TOOL FOR EVERY 
WOODWORKING SHOP 




VERSATILE 

W&H 

MOLDER- 

PLANER 



Almost as basic 
□s your saw . . . 
molds, Dianes 
rabbets. 

From £430 



WQiler Charge 
VISA 



FBEE BROCHURE 



WILLIAMS a HUSSEY MACHINE CO. 



D«pt IT. Millard . h H DID 55 

(603) 673-344$ 



j THE FIRST STEP 
j IN INSTALLING 
j A DUVINAGE 
! SPIRAL STAIR KIT: 

! SEND FOR OUR 
j FREE BROCHURE. 



rXJVINAGf 




f ind util hew and ect>iic*rtcal il « la TYStaJI 
best f-piiui stair kd. M^il ih* coupon loda v 
CbMna^e.Bow J&3. Ha^retawn Mo 2 1 741 
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HYDRAULIC JACK INC 
P.9. SOX 14. ACCORD. NT 1Z«D4 



Gas to Electric 



Conversion Kit 

c« umP pm in nj tin v has n r 
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Gaslight Conversions, Inc. 
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super bargain prices 

SkJl MEW-USED SUKPtUK EQUIPMENT m4 SAVE HD-NET 
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deck. You can't Eimply cur and splice 
videotape the “way you can film. 

Whether you are shooting a scroen- 
tesi or your own movie, here are some 
Other tips: 

■ In the beginning F keep things sim- 




After any tape editing that U neensary, 
get your screen test In the mall by July t. 



pie. Use an unclutterod set for the 
audition. It's you Kubrick wants to 
not your living room. 

M Be natural. That moans don’t over- 
act and try not to use cue cards. When 
you watch Live TV r you can usually tell 
when someone ie reading a cue card, 
■ Even though the screen -test calls for 
about five to seven minutes of tape, it is 
still cheaper to buy a 1 20-minute tape 
than a 30-miniite cassette. This is be- 
cause 150-minute tapes are by far the 
largest sellers and competition among 
dealers usual ly keeps selling prices low. 
Now you're ready to shoot Stanley 
Kubrick s screen test. Remember, you 
have until July 1 to mail it to London. Ail 
you need is a Va-in, VHS or Beta tape set 
at the fastest recording speed for the 
best video quality. Wear a T-shirt and 
pants. Begin the recording session with 
a three-minute action scene of your 
choice. Then tape about one minute 
talking about yourself and your inter- 
ests. Next, hold up a piece of paper on 
which you have printed your name, 
address, phone number, ago and date 
of birth. While doing this, say the same 
information out loud. Finally, do a close- 
up, a full-length shot from a front view 
and Left and right profile. 

Stick a label on the cassette with this 
same information and airmail it in a 
padded bag to Stanley Kubrick, Warner 
Bros, ( 135 Wardour St.F London* WTV, 
4FA* England, The audition must be 
postmarked by July 1 „ 

Make sure you write "magnetic video 
tape" on the outside of the bag to 
protect it against accidental erasure. 
Unfortunately, the film company can't 
return any of the tapes. And , . good 
luck! m 
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A workbench kit 



Making anything from a kit is a swings in labor cost. 
Sbopsmith has come up with an additional way to save 
money on workbench kits. The company offers three 
models that include specialized hardware, legs and acces- 
sories, but nol the wood. By supplying the wood yourself, 
you save on shipping costs. 

The throe kits available include the Do-It-Yourselfer, 
the Cabinetmaker and the one shown here* the Pro 
Cabinetmaker A feature I particularly like is the disen- 
gage mechanism in the 9-in. vise A turn or two counter- 
clockwise and die screw releases the jaw for quick 
adjustment. A turn clockwise and the jaw is again 
engaged to damp the workpiece securely. 

The hold-down damps are designed for quick mounting 
at various places on the benchtop or front and front left 
leg. Also included in the Pro kit are 18 rugged, plastic, 
small-parts drawers and a 36-in., tool rack. 

The Pro Cabinetmaker bench is priced at about $275. 
plus shipping, the Cabinetmaker at about $179., and the 
Do-It-Yourselfer at about $12S_ Only the Pro Includes all 
the accessories shown here. For details and more informa- 
tion* write to Shopsmith. 6640 Poe Ave.. Dayton, Ohio 
45414 . — Rosario Capotosm 



Thf Pro Cabinetmaker 
Idt includes: sturdy 

steel legs, three steel 
drawers, two 7-In. 
Woodcraft medium- 
duty vises and one 9- 
In. Rapid Action 
heavy-duty vise. Turn 
the benchtop over as 
shown | right | to InsfaJf 
the heavy-duty vise 
with two Jagstrews 
and two fiathead 
wood screws. 



Now rent it all at your U-HAUL Center. 




Why buy when you can rent and save? Save big with rentals 
for lawn and garden, floor care, plumbing and painting, home 
improvement, automotive repair* party and guest furniture* 
camping and recreation, video equipment and movies. You always 
get the best deal with OHAUL, because U-HAUL will not 
be undersold. Call your U-HAUL Center today. Find us in the 
white pages. 
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FORD MUSTANG SVO REVISITED 



W hen we First tested the Mustang 
SVO, wa were not impressed (see 
Corvette Takes On The World, page SB, 
Jan. ’84). Every other magazine had 
raved about it r and we would have 
worried about our judgment if the car 
that Ford supplied had not been such an 
qbviou^ ringer. As we said in that 
article, ihe car had shaved tires and we 
suspected other modifications. Gbvr 
ously, Ford wanted its car to do w&Li in 
our track-testing sessions. And, while 
the changes did make that SVG Mus- 
tang a terror on tha race track, it was 
inhospitable on the road- 

A few months later 1 got to spend 
some time in a “real-" SVO, and it was a 
much better car than the monster we 
met at our first encounter. 

The SVO Mustang is no Porsche or 
Ferrari, but then, you don't pay Porsche 
or Ferrari prices for it. Within the con- 
fines of its price, the SVO is a high-tech, 
high-performance machine that stands 
head and shoulders above your average 
Mustang. 

The engine is based on Ford's 2.3- 
liter overhead cam Four that normally 
produces B8 hp. The SVO version uses 
electronic fuel injection and a turbo- 
charger with an intercooler to raise this 
to 175 hp. A switch on the dash recali- 
brates the eJectronic engine control sys- 
tem for regular or premium gas. Brakes 
are discs ai all four wheels. The suspen- 
sion incorporates sin adjustable, gas- 
filled Koni shocks. The two horizontal 
shocks at the rear help tame the Mus- 
tang's axle tramp under hard accelera- 
tion. A five^p^d manual transmission 
is standard. 

The car looks positively sinister with 
its off-center hood scoop positioned 
over the intercooler, twin rear spoilers, 
blunt snout, uiExa low-profile tires, flush 



The SVO we tested at first 
had been set up for the race 
track, so we tried another. 

ev'WADE HOYT 
Auto Edrtor 



Porsche- type 16-in. aluminum wheels 
and thickly padded steering wheel. 

Acceleration ls startling as long as 
you keep the engine above 3,000 rpm, 
Below that speed, tha turbo lags, even 
though you'll Find boost registering on 
tha gauge. You can feel the turbo's 
power come on with a rush at 3,000 
rpm. At lower engine Speeds, you're 
a ware that you're driving a four-cylin- 
der automobile. The ride is really excel- 
lent for a sports car It handles dips and 
potholes well with only a little harsh- 



ness at low speeds. The brakes on this 
car were first-rate — no fuss r no fade, 
just straight, sure stops. 

With 30 hp less than the Mustang GT 
V8, and much less weight in the nose, 
the SVO handles a Jot better, too, al- 
though it's not yet perfect. It still tends 
to get skiuerish when pushed too hard 
on bumpy surfaces. The Goodyear 
325/5QVR16 NCT radials, superb on 
dry reads, make the car a real handful 
on snow, ice, or sandy roads, especially 
when the turbo power kicks in sudden- 
ly. 

There are a few other drawbacks 
inherited from the standard pony car 
that make the SVO less than a total 
pleasure. Although the mult ladjust able, 
racing -.style seats are very nice, you feel 
like you r re sitting in a hole inside the 
high sided Mustang. They're just loo 
(Plgasv tum W 154) 




Engine bay li bLEHn«illKe r If not pretty. Engine h set far back for better weight 
distribution. You must remove the intercooler In order to reach The spark pi ugri 
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NMhat’s New at 

AMERICAN SURPLUS TRADING? for the hobbyist' P 0090 



"The Source" ot 



W e warehouse 60,000 
items at American 
Surplus Trading —expen- 
sive, often hard -to* find 
components for sale 
al a fraction of their 
original cost! 

You'll find every part 
you need — either brand 
new, or removed from 
equipment (RFC) in excel- 
lent condition. But quanti- 
ties are limited. Order 
hem this ad, or visit our 
retail showroom and find 
exactly what you need 
from the thousands of 
items on display. Open 
Mon.-Sai., 9-5. 



THERE'S NO RISK, 

with- CHJ* lun titty warranty 

any purthau tan be returned lor 

any reason lor full credit or refund- 



F. & AMP VARJAC VARIABLE 

OUTPUT TRANSFORMER 




U sa wherever 
you hav*» var> 
ttw c^IfKii no\t 
Variable output D- 115V. 
inpul ! 1 5 V. £ amp. Continuous. Ally 

529.95 NEW 



K. 0-15 hc RESET TIMER 



iswator 

darkroom: 

#ihsr u$« 

Adjustable CM 5 sw 
Motor driven 
Can rapea cycle or shut oh. iiSVAC 
3 W $6.95 RFE 




«j 19" COLOR 
n * DISPLAY 




Oiginally designed for use m Atari 
coin ■ operated! games. CantamE 3- 
gyn toKw lube, tocua and ttrighlnees 
toncwls inquires ejrrefoal X-Y 
rtpucs. 35=0- 25V transformer tor 
paw May bit uied tot oaeiltoicopes, 
lep^rimrtvftd tor use 

V rrKrfihad wrlh u44 or 
external hpri^onia^ And 
wtical es^llalors to A riJlOr 
scan display o* TV moni^ 
tor eompuler use dBM 

“•n™ S129.WMEW 



A. DC ROBOTICS 

motors 




ROBOTICS MOTOfl 
12VDC^OORPM 
Sta.* toftjue 30 pVck. 
Ravaraible. 2 Ph a x 
Wtt Shin 
Y- J L 

A-l ... $9.35 RFE 



VARIABLE SPEED 
DC MOTOR A 
TACHOMETER <bc* 
w-gaar ncto;| 
Operates 0V-16VOC 
Irfvear T&cbometer 
2V RMSi'IOOOR PM 
Rated &000RPM — 
I2VDC w/12V |ach 
output. 

A-2...$9.9S NEW 



B. DC BLOWERS 



(3 \ 




3% 4 -SLADE FAN 

liVOCMWOm* 

Air direcltcn-ava* 
mOTor, Overall Dm 
rb'D x 2’ deep 

9*1.,. $5-95 RF6 



m 

25 CFM 
CENTRIFUGAL 

BLOWER 6-24VOC 
Outset "Jfe* diameter 
Plaslic housing 
Motor mhed E-sv&C 
Al .27 «ttip9 Qwiti 
Dim A'b‘D * 7 M" 
drt&p. Mir Gtobe 
1&A2&38 

& 2,.. SB. 95 NEW 



D. PUMPS 

- * 

VACUUM PUMP 

ideal fer ntcvan&p 
SppliCSitons multiple 
IwSirtdufnS 10PSJG2- 
CFM. mW iouttel ’in’ 

NPT; 2ET vacuum; 3 ? %'dia 
x6'L. MFr. Gasi 115V, «0Hi, 

D-1... $29 95 RFE 



MINIATURE SUMP 
PUMP 



VACUUM PUMP 
ft MOTOR 




Non- 

COITDSIVB 

plSE-1lC 
impeller 
A housing. 

Pumps - 

1 GPM & 4 

2H 

IcPMli tor water or chemical 
ifmafa from ana rank to 
anottar 115 VAC. 

02 .. S9.95 NEW 




Pump delivers 4 CFM, 
lS'HG continuous Zfi’HG 
intermittent- CbupSed to 
U3HP GE tfl25RPM 1T5/&0 
3 fJA thormaliy protected 
matoc H^avy iTtelal base 
5^' x*AT xH^'. Mowr 
7^- M X S*"W 

0-3... $39.95 RFE 



HO CFM 

centrefugal 
BLOWER 

Finely 
balanced 
squirrel 
epgfr Fan, 
easily 
adapted Id 
a variety of uses 
7 T faj'H 

deep. 

Air Quite*: 3- H* 3^ j W. 
MFr Fascfl ^&07S3 
G-1 h<- 59.95 RFE 

with CMW'te 
ad|udtebte*p4*d catnn?l 

0-2..- 512.95 



G. BLOWERS 



US CFM 
MUFFIN' FAN 





Mounfte 
for 

& ; 
eKhausJI. r 
Malai 
irame with 
£ high- imped p a sue 
Kades. 11&V 60 H?, 4 "^,^,- 
sqx1%' d#ep 
G-3., 17.95 PF€ 

wito O-iCtoWi 

ad At state speed cantnel. 

Q-4... $10.95 



4- WHEEL 
CASTER S£TS 1 

3 ' Sw nnM H*ird ruH»r 
eFieete; all- bail bearing 
2 witoogte braiteS. piM* 
mounting 

H-1... S9. 95/set NEW 



C. RECORDING TAPE 




Major manulBoltKera — 

3M, Ampfli, £ce1ch 
1 Mil IBOQfl 7' re*l 

12 neel£:$9.95 

B<ji'< Erased 



mr HKjH VOLTAGE 

£' TRANSFORMER 



$ 



Applicaiions 
include n«}n 
Sign, £>tl burner. 

idridter 7300 VfcC 5 tlrfci 
High wytege ddiput;. Single 
levmMta.1 w^one -side 
gnoj rtded to case Fully 
enclosed metal caae. Inpu-i 
115 VAC- Base meunL 
I^HxS'4'W^VD 
Mtr- Websler 444324 

$0.96 RFE 



POWERLINE 

TRANSIENT 

SUPPRESSOR 




Am, 

Z-b-Hard Rubber j 
wheels. Z Fixed 
2 Ban Bearing 
Swivel vr toggle brakes 
Screw Stem w/lwdwejte- 
H-2... S&'sel NEW 






Protect your compucw 
Inom program wi pe-oui 
Stop imertanenca. 3A 
EMIfflF F4l4r$i tiQft 20V 
5<ViK>Hz 

J-f^Cor™mkF2SflJ 

53.00 NEW 
z x IDA ndrsiov so/eciHz 
J-2... Sprague JN-10 

$4,00 NEW 



PUMPS — COMPRESSORS^ BLOWERS — MOTORS — POTENTIOMETERS— COUNTERS 
TIMERS- HEL AYS— VOLTAGE REGULATORS— POWER SUPPLIES 



L. AC MOTORS 



CA- 






14,000 RPM 
MOTOR V* HP 

tocA end appliance duty, 
1 t 5 V WKj 2 3 amp 
D « 3^ L. shaft ft D x 
J E A- L. 

htonhtand Model 72110. 



Vx HP MOTOR 

1625 RPM. Mffltrtu&us 
dirty, cap irttf motor, 11 &V. 
€6 Hz. 34 amps. *6Z 
Irame. 5^'D x x 
8 r H, snail 'fc'Q ilVL 
0 6 5KCPmO- 
L-2„. $24 ,35 RFE 




«0 PPM OE ARHFAD 
MOTOR 

f^Bversibie. 7 in-lb- torque. 
Overall dim 3^"0 % 7^,'L- 
$**H ■Jb'OiWL 115V 

60 Hi t.a amps. 

L-3... 59.95 NEW 






M. 



12V NICAD 
BATTERY 
MW 

1 0 AA" oeVi in pety case . 
3' Wx Vb a DxZ'ft'H 
G .E Model 123233 

» »S RFE 




L-1 ... 



ta.ss new 



American Surplus Trading 



62 Jqsepfi Si Moonac hie. NJ 9 7€ 74 
1 201 F 939-2710 



AMERICAN SURPLUS TRADING, 62 JOSE PH STREET MOCNACHlE, Nj g7Q74 
Vl ESt Plea» »nd me ifm foltowin^ rtetms O My dwcH Of pnorwy ordw li 






HariyT 



epee cataUJG erf 

^^.mecMnica 1 

^oessert^h 



Talal 

Shipping *rid 'hind'Hic vn fh<gUP&v^«F 
Cr-tf'-wiTC jp-^c.l« AooS7 r'liS- K r ^?-yt 
Cinsd# Si piui- P F OTPl Charge *yntf 
SAlH Tfca {h J fcniy. 

4K» Cfl 

ORDER TOTAL 



□ Charge my CTOM C^d 
□ vtf4 □ M-aawr Card 
c-tAjtki 

E gp Pk 



MINIMUM 

ORDER 

$15. 

PM-64 






AmiCoJt 



Cit¥ 



ZV 



Atfmqttmei and m» cafaJog «quewi Mrf20J-a33-Z7JO. 



Ajffl/fpfWW WttefS, Catf TOLL-FREE 900-238-2029 exl. 825. In Nebraska, 300-642-8300 axt. 825 












Door frames. Baseboards. Floors, Win- 
dow frames. The new Mask- If* cape ap 
plicator covers them all. All in less lime 
and with less trouble ihan you'd have 
using a roll of tape alone. 

with Mask-h. you can quickly 
lay down a one inch strip of 
single or double faced masking 
race exactly where you want 
men trim it clean in a 
second, with just the 
push of a button. 



because Mask- It takes on! 






Avdctk whmm quni'rv (scwncs- an? scM 



i onjv 
ladder 
mask iTews 

B lace Or. if 
y talented, use 
your free hand to roll 
out the painc 
The new 
Mask’ll rape 
applicator. The 
right tool for 
painting"* ^ 





The controls are sFmpto and ctear but a bll awkward to use, Heavily padded feather 
wheel has the horn- button in its center, a poslElon the new Fords arc changing bee* id. 



FIRST HAND REPORT: MU5TANC 

{Continued JWrti 1 SS> 

low. Many of the controls are awkward 
to use including the short wiper lever, 
which is located behind a long turn 
signal lever, The center console, folding 
rear seatbacks and glove compartment 
door are all sticky to deal with. Some 
friction has been added to the numb 
Mustang power steering, but no mad 
feel, This combination of no low power, 
awkward controls and numb steering 
doesn't exactly inspire confidence when 
zapping through heavy traffic, 

More important, perhaps, than what 
the Mustang 5YO can and cannot do is 
what it represents- a commitment to 
high performance after so long a 
drought in Detroit. Wot the irresponsi- 
ble high performance of the muscle car 
era, but performance with fuel econo- 
my, brakes and handling. Ford has 
spent a lot of time, effort , money and 
thought on the SVG, rather than simply 
dumping a big engine into a small car. 

This new commitment Is not only 
refreshing, but to some people it's total- 
ly unuxperted. As a friend of mine 
admired the turbocharged engine, fat 
tires, biplane spoiler and functional 
hood scoop, he exclaimed, "Gan you 
really buy this?" Yes. you can Hut 
commitment doesn't come cheap. 



In the case of the Mustang SVO, it 
starts at $15,970 Or $6,013 more than 
the Mustang GT and $3,493 more than 
the base Mustang. Ourtest car, with air 
conditioning, metallic paint, AM/FM 
sound system, power windows and 
door locks and more had a sticker price 
of $17,651. 



Is all this technology worth the pre- 
mium price? If may be if you really must 
own the most technologically advanced 
Mustang ever built, but the SVO &M 
suffers from hereditary shortcomings 
In this price range, you can find 4 tot ef 
civilised GT cars with excettoot perfor- 
mance and more creature comforts M 
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INSTANT MEMORY 




The New Natural Wav to Remember ! 

• Now you can instantly remember 
everything you see, read, and hear. 

• Guaranteed to save you time, 
money, and effort. 

• Used by over 1 00,000 men and 
women in all walks of life. 

Success depends on it . . . 

INSTANT MEMORY is the fastest, surest, rnosl enjoyable method over 
devised to acquire a perfect memory without even trying 

No memorization, no word association. 

It helps you sciIve problems last. Reduces stress, fatigue. And even 
improves your tennis game! 

Release your photographic memory. Nothing is forgotten? Learn “how" 
you remember, "wh/you forget- Discover a natural ability of your mind to 
inslaniiy recall everything you see, read, hear. 



You can have a 
photographic memory. 

With INSTANT MEMORY anyone car- 
m member anything . without even 
trying* It u nsh^ckles ywir pert^cl 
memory from turf- imposed exile 
instants Thu new way to remember ig 
so simple, quick and usable, evorymo 
car use vt immadi&lafy. 

Age is no barrier. 

tMr/? Because the results are automate. 
II fs Ihe easiest way to remember 
names* races, dates, speeches* 
formulas, music, phone numbers, tf/icf 
even enrfo# Poofrs. 

Pass exams easily! 

Il ydu are in school, with INSTANT 
MEMO RY you Can permanently 
remember all you mil ever study. Now 
you can easfly pass every exam wlih 
loss study, no worry and no "test trauma." 
Increases your vocabulary, improve* 
spelling, masters P&ieiyn languages* 

Here's how it works - - . 



Play any sport better! 

INSTANT MEMORY means your game 
just got better without practice. Why? 
Because the "perfect g#me " wtafr 
tn you fight now' Simply learn how 
to "unleash" it. 

Learn any skill. 

INSTANT MEMORY means leafing 
maw skills at a speed you didn't ihmk 
pwgrbte. Becauw ii^ a natural state of 
mind. IT comes built-in So you don't 
haw# to work tor rt. Wo reperif/ort, no 
fEtearfirngt 

Win at cards, g ive speeches, 
overcome stage fright. 

This kb Far more then just e "memory 
con rae . tt is a hew way of itvtng 
INSTANT MEMORY rabies you to 
play any musical mstrufiwnl, find lost 
art idee, awaken th# exact momenl you 
dearre, loll slcries and jokes without 
nervousness, improve your typing, think 
taster, and much mare! 

There's no end to the things you can da 
wilh INSTANT MEMORY 



Science has proven i he accumutaled 
eyerie nee of a lifetime n preserved 
perfoclty In yOur mind INSTANT 
MEMORY simply releases itl Without 
word associations Just the natural 
pewera of your mind. It's a spoclacuLar 
wey Iq pul a IfFetime of learning at your 
fingertip*. And it's your bkrthhght! 



About the INSTITUTE 

t-cr nter 20 yean, liie Imtitulr n\ 
Advanced TTwniinE. hw cpjiwd a iqwtj 
non of proven reliability tad intc|nTy 

h hm pLintd ad. lujin 

u die wwkfi rinl and only iruTrue 
um la Nuunl Memory "■ The 
lnshlutr tf i of the Amsnrmn 

A±»aitkn for ibr Advaflecrrmu of Science, 

AjviErinn AjicciaLiofi far Adult and Can 
i inuim F due* I inn, md PiciFlc Fitiudcs 
Chamber of Commerce 




MINOSTORMI WG * - 

your key to creativity. 

With this amazing te chnique originaied 
by fhd INSTITUTE, you can frtfJArifly 
liberate your innercveelrve abilities end 
nafuntf IntuHwe power? It floods your 
mind with a fortune of money-making 
Ideas. There is no limit to what you can 
liScDver, inv#m Or produce! 

Instant spaed reading. 

The flrst lane you reed something Shdufcl 
be vour Iasi' New you can instantly 
, remember M you read. Because 
* you Will read a page ike a 
photograph* Wtth INSTANT MEMORY, 
there is no iimli to tm wortte you can 
reed per minute. 

0 INSTITUTE OF ADVANCED THINKING tflfll 



YOU WILL LEARN 

□ How co remember m tost iti you think 

□ Poise FLnid self-confidence in iny situation 

□ Your mind has NO limit* 

□ Hidden Citafti you didn'l know you hid 

CL Why all other memory courses are obsode te 

□ Ho* (o eteet in everything you do 

D Forgetting is an tL natural and curable' 

□ Real ESP is using your mind cor needy 

P How Id relai you* andre body in seconds 

□ Why con cc Titration improves aiitcwnati L-aJSy 

□ To en.prefii yminietF penwi-vely 

D There's a library already in your mtnd 

□ To advance your career by staying informed 

□ How to 'unlearn' psychological obstacles 

□ To recall even tough technical material 

□ FijpuJiriiy. presiific. itct^ruiiun ii y«iJ* . and 
much, much more? 

PLUS the added benefit of being able la quickly read all the maga- 
zine^ newspapers and boois you desire . . . and retaining aLJ pf it more 
efurfy and accurately than ever before . . at ■ surprisingly low coal., 



FULL MONEYBACK GUARANTEE 

a you arc naf ialiat tml, Simply rtrlul 1 1 yOuf book within 30 Ctaya (CP aoomptaEa 

Abgoiulflfy no riskl 

g Irtstrtute of Advanced Thinking | 

■ ^45 Via de ia Paz, Dept Ptm* § 

| Pidhc P&hzatiffi, California 9Q£72 ^ 

| Yes, pleew send n^eyouf unique INSTANT MEMORY booh | 
| for only £ 1 0 compieiti oy F«rsl Class MaH al no extra cost y 



1 1 




Qt>* Slate. 


Iq, 


& chvga my d VISA □ MaNlBrCa«d 
Cum! NO. 


Erp. Dttlo 








PM OWNERS REPORT 



BY MICHAEL LAMM, West Coast Editor 



NISSAN 300ZX 





"The most disappointing thing 
about this oar is the stereo," 

— NORTH CAROLINA MAINTENANCE ENGINEER 



'They have made the engine 
Hirti'-ijfc to work on." 

RNIA RETIREE 



"I appreciate the quairty, workmanship 

"I wouid prefer to buy American, and reliability of the Nissan line." 

but I don't thmk Detroit will ever — MARYLAND financier 

respond tome sportscar enthusiast." 

— MISSOURI PHYSICIAN 



"Light years ahead in quality 
over the Corvette.” 

— FLORIDA MANAGER 



"Electronics don't work in cold weather,” 

— DELAWARE SALESMAN 



PHOTO! BY SILL AiHE 



High quality and good 
dealer service draw raves 
from Z-car loyalists. 

T he last time we surveyed owners of 
Nissan's (Datsun's) sports car, hack 
in 1981* we got pretty much the same 
answers (see PM Owners Repon; Dar- 
sun R8QZX, page 128, Feb. 'Si). And* 
yes, we asked the same questions. 
When you compare responses for the 
old 360ZX with those for the new 
3DQZX, you end tip with a very good 
idea of how far the Z-car has and hasn't 
come. 

Tlte cars were different,, of course. 
For one thing* the 280ZX didn't have a 
turbo- option at first. About 6 percent of 
the owners we queried in early '81 said 
they'd appreciate more horsepower, 
and 5 percent recommended a turbo 




Analog gauges are standard pn Whsan 5 
sportiest mode?, hut digital Ins iru- 
iflems tome with leather interior option. 



specifically. Then in April 1981, Nissan 
heeded that advice and began offering a 
turbocharger. 

This time P for the 300ZX. only 9.4 
percent ordered the turbo, and no one 
complained about power — obviously, 



the new V6 is giving owners all the kick 
they want The price of the 1 turbo- 
charged ear, however, did bring forth 
some muted gripes* as did the fa« that 
you couldn't — at the time of our most 
recent survey — combine the turbo with 
a five-speed gearbox. Borg-Wamer now 



A NATIONWIDE SURVEY 
BASED ON 798,476 
OWNER-DRJVEN MILES 

Supplies a five’ speed for the 300ZX 
turbo, a combination that had been 
available for the 280ZX since '81. 

In terms of fuel mileage, the 2BQZX 
and 3CH3ZX are very similar Even so, 
our figures leave no doubt that the 1 984 
car has a more efficient automatic 
transmission. This is Nissan's new four- 
{Please turn page 15B) 
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)®y THE OLD -CHARTER 

S5» <&*£> charter®^ 




Article V: 





a 

a 



Old Charter bourbon will 
always be aged in oak casks. 

Knock on wood. 




You just read Article V from the Old Charter 
Charter. Aging is just one of the many qualities that 
make Old Charter Bourbon unique. 

At Old Charter we follow a set of strict guidelines 
to make our bourbon. And we follow them to the letter. 
That's what enables us to make as fine, as smooth, as 
good a bourbon as you '11 find in the entire South. 

Which, to us, is like saying the whole world. 

To Get The Finest Bourbon Ton Need A Charter, 



KEN>T|JPKY &TRAigri7 KHJRfiON whj&HEV 36 ©JS&d aLUCHARTtft D*5T 00 KV 


















♦A deck made from rust-free 
a General Electric, for qreate 



Easy Mows It! 



Now there's a lawn mower so easy to use. 

It almost makes lawn mowing fun: the new 
r-dlscharge, 20-inch cut Easy^Mower - 
gas or electric lawn mower from AJrcap. 

Both Easw-Mower models alve vou. 

ENOY* alloy from 
maneuverability, light weight and 

gh lawn mower. 

Single-lever height adjustment. 

■ 18-gauge steel handles with vinyt comfort grips, 
streamlined design that won't hang you up 
grass catcher. 

art up the Easy^Mower lawn mower, 
id make your lawn mowing easy going. 

Icasy Solng, fosy Mooring* 



• The Easy-Mofcwr qas mpcW, with 3 pQw^f- 
ftjf 3 5 bp. Treumseti ergine. 



* The electric model, wtth the 

famous SunOf am 12-amp cteClrk motor 



EASYMOWE8 



i ftgjriraf IraUtnu* nr Etcne Compaq 



^jrcap indurnm * Ban 2120 
Tuppto. MG 36803-2130 
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sp&ed overdrive auiomatic with torque 
converter lockup in every gear. The 
300ZX [automatic ponied 1S.4/24.3 mpg 
against die 280ZX three-speed auto- 
mates 17 9/230. 



The mpg contest between manuaJ 
transmissions turned out to be closer. 
The 280ZX five-speed showed 
SO r 4^O0 versus the 3QQZX's 
20.ttfZ7 + 0 So, while theme's a measur- 
able difference between automatics, 
cars with five-speed ttensmissions 
were a draw. 



Quality. too F remains amazingly con- 
sisteni. For the 280ZX, 97 M percent of 
our respondents rated workmanship 
good to excellent. The 3QQZX pulls a 
score of 98.4 percent. 

The biggest difference betweeo ihe 
280ZX and the 30&EX seems to be the 
types of repairs needed. Actually, about 



SUMMARY OF 1 984 NISSAN 30QZX OWNERS REPORT’S* 



Total iiul* drt™ 796,470 

A?mgt mite pr galkun 

FLve-Spaed mtiaim 
in Lown . .......... 20. fl 

On the highway .... 27.0 

Four-speed automatic 
in town . . . . ...... 18-4 

On the ’highway .... £4 3 

Body HytathokH; 

Two-water TM14 

a+a 33.4 

Engine rhrium ; 

Nuaiturboc barged 3.0- 

litsr Vft 90.6% 

Turbocharged 30-Lfcer 
Vft 94 

TranxmiuuMi chofcM : 

Ftva-apaed mmniL LtJ 74.3% 

Four speed hwomaxic . . 25.7 

Why did you chow* the 3000.? 

Stylmsr .... 53.5% 

PBrihrmance . . . 30-3 

Past experience-. . .... 28 2 

Handling - 10-6 

Reputation - - - - , 8-5 



tlk**: 

Styling e&-B% 

Wiwwiia. 40.9 

Hanrihrtg 39.1 

CkMJtfian , 33. H 

Ihde . ... 24.8 

fiptefic dJalUte: 

Pirar OUrM found . . 0.7% 

Nu cofilpiairtts + * +I * 9.1 

Prion Into high 7.9 

Design rt-Jt dUtlACUve 

enough 7.1 

Handling could be better 5 3 

Whs chuigaa would you Lite? 

No changes 43.0% 

flepeBtion headlight 

ewitth 4.1 

Radwagri haul end 4.1 

Bettis iUrtu . 3.1 



Hew ranch did yw pay? 

Bunge . . . *13,B<&2ljS 00 

Anrvgt wiih rtdrtturta 

ung-.hn $ 16,456 

Average wtah Eurbe- 
charged. engine . .. S 19,51 3 

Workmanship optoke 

Excel Jen? 74.9% 



Good , - £4.4 

Aqnov 1-7 

Ptwr, 00 

opAnian: 

Front stMila 

BiuwUen t J + . 7 B .6% 

Good 22.1 

Average 1.2 

PMf . . . + , H , * . 4 ■ * . + . , . 0.0 

Rear seatfl 

Excellem.... 21.4% 

Good .. 25.7 

Average . . 32 3 

Poor 20.0 

Had any mechanical troubim? 

Nn... 63.ft% 

YM., L . 3ft 4 

WM typa of tnuUi? 

FWI-d.-joc ntJaase 

raechBAlfini 11 .5% 

Hester contrail ....... B 2 

Hood batch irecalU ..... 9-2 

Stereo 5yEtem ■ 0 2 

Headlight mectmtai ... ft.O 

Pesbr rtpafce ■Wtyftrttxry? 

Tea Bfl.6% 



Kfi 30-4 



Dealer wik i opinion: 

Excellent . ... 30.5% 

Good. 49 2 

Average 35-3 

Pear - rr .n* 54 

Number of vobidw ownad 

This w *ily 28.7% 

Two con 43.0 

Three con 1S.6 

Ppuf nr worm dn. ,, P , . . . 12.7 

Mokoa of other con owned: 

Detsun fNitwm) 27 r Q% 

Che^ra** IB.fl 

Ford - 1K.4 

Tctf** J1.& 

CsdUh&c ....... 11 .ft 

Would you buy another 3000? 

Ym ?».&% 

No 1.6 

Maybe 10.B 

Would you buy AinThs Hltesn? 

Y« B3.3% 

No 0.4 

Maybe 16.3 

Ape dimtnbutjcn of ownevm; 

15-29 v«f! 29.0% 

30-49 ... 5ft, 4 

BO-gtua 15 ft 



^ForaentoaH fn*ghi equal 100% due m juundlbg or irmiffidant dot. 
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7 p&ncBni /ewer 3DOZX owners repott- 
ed problems of any sort. And the trou- 
bles they did have weren't hardcore 
mechanical — just minor items, such as 
sticky fuel-filler doors (the remote fuel 
door latch apparently has a habit of not 
unlocking aE certain times; it's an inter- 
mittent problem that plagued 1 1 ,B per- 
cent of our respondents), noisy heater 
fans, grainy-sounding or wandering 




m* V6 meets everyone! performance 
needs. And It gets more mpg than 28 OZX. 




Luggage tiedowns keep cargo secure in 
the hatchback when the roads get twisty- 



stereo reception, and poor operation of 
the hood latch and headlamps. 

The 2802X, however, while by no 
means bristling with problems, did 
have a more serious menu of mechanh 
cal maladies. For example, 7.1 percent 
of our 26QZX owners reported in 1981 
that their engines were burning oil 
between changes. They also mentioned 
troubles with fuel injectors, the shifter, 
air conditioner, brakes, and electrical 
system- Nothing this serious plagued 
the 3D0ZX. 

Better service 

Dealer service, too, is rated a little 
better. This time, nearJy 70 percent of 
ail repairs were corrected the first 
lime — a good figure. For the 3S0ZX, the 
tally stood at 64,7 percent which 
wasn't bad either. 

Nissan purposely made evolutionary 
styling changes in the 300EX, but noth- 
ing too radical. Most owners of the new 
car appreciate the subtle upgrade, with 
53.8 percent of our respondents listing 
styling as their main reason for buying. 
Bsck in '81, styling again ranked as the 
main attraction at 58.8 percent. A flew 
people, though, didn't feel Nissan had 
(Haas** film to page iflOJ 
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Burgess* 

Lawn Mower Insect Fogger 

KILLS FLIES 
& MOSQUITOS 

WHILE MOWING YOUR LA WN 



90 33? WSrrJimy 
on 



* Saves lime 

* Effective ! 

* Fit* mosl 4 cyde -iifllk-behind lawn rw^ers 

* Kil includes ptarC? reeded lor easy installation 

Order Now By Hail Or Call Our Toll-Free Number 

{800} 323-9061 



v es wnai'qty/ Made iEM 

town lftAe«1 F-ftg(jti , |*l 

Name 

bty fesic- 

Prce£*?i &?1 9G 

iiinoiS 6' j% sa*es la* 

ftejape ernj hand!-nj 



torai Enclosed 



3 ift 

Mjtsler Ca*d Vl-sa 

Oalwi 



S^naiuie 

Customer Service CENOL PRODUCTS 

Rt S3 d-'flys-aKE IL 6M3fl 





Mail la: 

CATHEDRALITE DOME?, INC. 
0£PT &. P0. B0* 1 Wjl M£0PORD. OR 
n&fridenti&i toe CaiTirriefciil uu 

Vei. screJyGt* calsi&QipBn stock 
1 19 56.00 
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EndQBHl 



Name 



Address 

Ciiy.'Staia^zid 



A Cfitheffalile hgrnscwner 
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h,Tiinws i-hBiri Bams erieritvi 
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12 AN HOUR 

YOU CAN EARN UP TO THAT AMOUNT 



Start 

Tow awn 

* Business! t 

^ Earn Erin ^ 



Sharpen Saws... 

...ALL Garden and shop tools 
for home and industry 



Get In On The Profits! 

Vis there's plenty pi business wafting 
lor the man who can pro Sessions My 
sharpen saws end all types of td ge- 
aring tools SHAftP-All does them ail. 
and at big profit for you. No inventory is 
involved . . no selling You earn a 
year-round Cash income am make SQtf 
prom Liu I oi every dollar you take in 
Work sparetime hours or fuiliime right at 
home, and no experience is needed 

Send TODAY for details of our 

30-Day FREE Trial Often 



wnn SHARP-ALL tr« E.»r To G#t Start** 

do, * J“‘SWSS S 

6u ^ w ,o,vou^d #m 

■ s „ar..rt« m ^ 8lp '"* *J" #ll r „„ na *o Compi.1* 0P 6 ' Jtnrl 

sirs ~ 

pul Ul. p«n«* in ™" P**"- 



Then 

r 



is no mmrn 



BOOKLET! 



™u"h™ ' 

COUPON 

TOD**? 



[") VE3, pio^-E-p sen# ms iho FREE booklet cJerime 
■!> GH." ir/J f y 1 and Fall detail^ tin ybur 30 - Fr -to T Ti-Bfll 
Oiler I urid«f3eand ihef# >9 No Obiifiaridn *?k= that 
Nn galenmiA wilP l h ; I flfl me 



HIUi*ffcBW GO. 

Nff -IBf r ) WB« FIELO DlOO. 

^ ■ K*NS^S ClTV. 140 Mill 
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made the 300ZX distinctive enough, 
l Td like a Little Less look-alike front 
styling," said a North Carolina rotailer. 
"The Z is loo much like a Firebird up 
front and too much like the previous 
28QZX around back/' 

All other judgments of the car, in- 
cluding specific likes and dislikes, 
stayed virtually the same. Nearly 30 
percent of 30GZX owners had owned 
Nissan 2-cars before, so comparisons 
became inevitable, 

"I loved my 1981 280ZX" said a 



Delaware flight engineer, "but this 300 
is far mate comfortable The sneering 
has much quicker res ponse, and the car 
rides and handles superbly, with no 
rear-axle squat during fast shifts or 
hard acceleration," 

A Massachusetts executive assistant 
added, "I drove my 280ZX for seven 
years, had no serious problems and 
would still he driving it except for rust. 
However, after test-driving the 300ZX, 
I bought at immediately. The 280 pales 
by comparison. This is the most com- 
fortable, enjoyable car I've owned/' 
Yet a minority of owners (5.8 per- 
cent) felt that the 300ZX is too softly 



“Gas shocks? 




Bobby Unser 
F tmtti Itsi dthw, 
facing efiampfrgn 



ROAD 

CONTROL 

KYB C-35-a-(L£sr 
m niirny prcssaival is 
A rij you unsurpassed 
ro&j cu^rgi 
r hey A-t erica s 
ta&rMfltng mwKHubc 
SHOCh a&sorlwrs 



RIDING 

COMFORT 

XfB s stipchs 

flnw you ndmo comtorr 
you -Mrs PfRl 41 i price 
you won:'! 

Ash Igr the KVB gu; 
shocks m :l>e stiver and 
?ed -carton 



Corporab^rt or America ■ Pionws m gas s4wlc tectinDOogy ■ '901 Oak Greek Lombard, IL 6Q14B 
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sprung. One Wisconsin surgeon put. it 
this way- "I updated my previous 
28GZX with special swaybars and 
struts. The 3Q0EX, too, is way too soft in 
suspension, even on the firmest of the 
three shock settings. My new Camara 
and my wife's CeUca GTS both handle, 
comer and ride better/' 

A Tennessee registered nurse dis- 
agreed. ,T With the standard Bridge- 
stone Potenaa tires, my 3QQZX comers 
very well on tight curves and during 
emergency maneuvers. Wet-weather 
driving is also excellent/ 1 

The power got away from some 
hands last winter, though. "It's a great - 
handling car/" remarked a Maryland 
yardman, "except in snowy and icy 
weather. There's not enough weight 
over the rear wheels, and the tires 
break loose without much provocation." 

Quality wins praise 

As for quality: Tve owned this car 
for four months now/' noted a Wyo- 
ming corporate executive, "and have 
never had to go back lo the dealer for 
anything. This is my fourth 2-car. I'm 
always impressed with these cars' reli- 
ability, fuel economy, performance and 
excellent resale value. The 300ZX rep- 
resents a great improvement over the 
three 1975-8Z Z§ I owned previously, 
It's an excellent GT luxury/sports car " 

A Louisiana airline pilot. "Tve bed 
some tiny problems with my car, but 
nothing serious. The power antenna 
sometimes sticks, the headlights were 
out of acyustmont and one power win- 
dow failed. Tve also received notice of a 
factory recall to correct a potential prob- 
lem with the primary hood latch. And it 
looks like the sparkplugs and oil filter 
are going to he bears to change I Then, 
too, a couple of switches are hidden 
behind the steering wheel. 

"But overall," he continued, "I enjoy 
the 300ZX driving environment — the 
car's handling with its excellent road 
feel and quick steering, the silence, and 
especially the aesthetics. 1 love the car's 
Looks, as do friends and strangers " 

A Texas manager: ’They have to do 
something about that 'fingertip' head- 
light switch because it can be turned off 
Inadvertently while using the turn-sig- 
nal lever." 

Some thoughts about price: "I wish 
the dealer hadn't loaded up my car with 
expensive, unwanted extras Like rust- 
proofing, mats, paint sealer, fabric dirt 
repellent, and so on/ J observed a Flori- 
da newspaper adman. "But I guess the 
demand for the car is so heavy thei 
people will pay for this junk. J did!" 

And a Maryland store manager: "My 
1976 .2802 cost me S 7,000, which 
seemed like a lol at the time. But this 
3O0ZX cost $1 6,000. and while I be- 
lieve it's a fantastic car, it ought to bo 

(Pimise [iiffl to paga 1&2) 
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Kansas City, Mfl. S411T 
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This one power-fed tool 

SAWS M mm min., 

PLANES la Mnl TMckntt 
MOLDS ill miiiF Mini 

— aM in one fast operation! 

Onfy Complete SflfciflrshofF Toot Of Its Ktnd in The WoriO! 

From the day il arrives Eha Raner'MaldBf.'Ssw will ma*e 
and save you money Wish shortages and irtHation driv- 
ing lumber pnces akyfiigh, this vwSaSite power tool 
■quickly pays ter ilseh by easily converting tow cost 
rough lumber into high value f inched sloe he. Mgfce your 
own quarter-round base mold, door and window atop, 
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Other operators turn out picture Irames. fencing, clock 
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stakes ... all hinds of milkwork. Handles lough can end 
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users. AH patterns avsiUHe or des^r your am 
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j *FV<eLiSE * And manp' 

J n.*t* 

* ^PTl 

i 

J Ciy ItJt' 

[ Tlriitertme Gtoddihes, Inc.. ^415) 64^-4481 
! 2 Qrt Sakip 5 tr«t Berkley. CA ? 4 W 

I 
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WOODWORKING MACHINES 




VERY IMPORTANT'* \ 

r Tne isnlv Ta^lna built wiiH 
f V • A. ALL CAST I RON TABLES 
1 B HEAVY OUT* Df SIGN 
' C, DEVELOPS a H P MOTOR 
D BUILT AS AN IHQUgTfHAL 

macnne 

ONE PLACE FOP ALL VOUP NEEDS 

CALL NOWIII FOR FREE GIFT 
Toll Free fl -800} 421-2467 
tH CALIFORNIA CALL COLLECT (2 U) S4MT6T 

OW3A C MASTEA-CAR& UMONE^OfiDEP 
PUW 

MASTER WOODCRAFT CO. 

600 SPRUCE LAKE DRIVE - 3 0 BOX 663 
KAftBQfl CITY. CA 90710 

| A RiDutilrt-L^^Fi GiOuf 

Dealership Aver-a bie 



5 in 1 Combination 



fcVITN ELECTRIC MOTOR WHICH 
DEVELOPS 3 NP 

*34 LATHE 

* 10 " TABLE SAW 

* 1 1 r DISC SANDER 

* 10 V VERTICAL 

□RILL PRESS 

* HORIZONTAL 
DHiLl PRESS 






**7 







SAWMILL Of ttt KM In TUn WOflflf 

it you need good, high-qpafrfy Jumbe?, don't lei 
inflated lumber prices stop your important 
building projects. The Fol ay-Bel saw goes nght 
to the trees and lums out snrooth. true-cut lunn- 
ber . . even beginners get excel lent results. 
Just one man (no crew needed) can easily cut 
enough on weekends to save hundreds of 
dollars over high lumberyard prices R?r power 
use Ir^cEof Fto or other low HP diesel or elec- 
tric unit. Factory-direct wiling keeps price low, 
and convenient Srme paymenls may be 
avenged 

Send far FREE BOOK! Just mall caupufl haloid fot 
"How To Saw Lumber"’ bMklel and complete facts 
Shi t|« Duf Pitan Sawmill: Thar* is NO Oblin-atlqri 
and NO Si I bmmJMIiI CajljiR jou^ B*Jt TODAY! 




EoJs|-fl*lii m Co. a ■;«,■« . 

3D379 RwW BulldEnq 
Kintti City, He, Mill 1 

FSm f ie«4 oil fotn and details in 
jmtr t- REK BOOH ''tio’w Ta Saw 
i. umber" / u ridtnLihd is So 

ObiiftattQ tr and that So Sait smart wili 

a* Ml. 






Sjl 



If you own an “Old Model” Ruger 
Blackhawk or Single-Six revolver 
like this . . . 




We will install 
FREE a unique new 
improvement. 

THesp 3 5-ciie W5. htenlify 01 i Model Ruger Blicktiawk cr 
Single -S im re«sHr«rs manufactured beSw&eh 1953 and 1372. 

This unique new imp re Yemeni is I he Huger Cpri version Kit 
I patent pending) It makes possible the factory installation 
u\ an entirely nm operating system in these older revolves 
Wfler* installed, it can help prevenl acci denial discharges 
caused by a blow to the hammer il ihe user has failed lotake the basic safety 
precaution of Hee p mg 1 he ham met dowtt on an cm ply chamh er 

We A'pg^d like ad owners of these ievoIvets lo have Ihem equippco wi!h Ito 
'■mportanl new safety ihvCflbon and will install the Kil Iree ol charge Whal's 
more, me frame and other maror parts art nor alleged by the Conversion, and you 
win gel your original parrs back ior codetta? s purposes. 

Wr;te ta us ana you will receive aetailtp instructions ano a shipping container 
wilhi n a few weeks . Do noi sene- you r revolve r lo us uni il you get Shis into rmacion 



STI KM. HH.f ll & Company. Im 

63 | t«fT Plut 

NoiilllpfirL feniMN'di'iPf IMS lit# 



OWNERS REPORT: 3QO Pi 

fCmNnmprf irnm paejp 1 60 } 

totally loaded at that price. I would have 
liked the digital instruments, but 1 
didn't want the leather seats (1 prefer 
v&lour), Digital and leather only come 
together. They ought lo be standard so 
you can delete one or the other." 

As it is, the only options offered for 
the 30GZX are the automatic transmis- 
sion, T-bar roof and the leather/digital 
package. Everything else is standard, 
including automatic air conditioning, 
40’ watt AMfFM stereo, cruise control 
eight-way adjustable seats, adjustable 
shacks, security alarm system. Eih. 
whftfiL el&cnric windows, mirrors and 
door locks, power everything, four- 
wheel disc brakes, voice and graphic 
display monitors, 1 5-inch allay wheels 
and premium Ures- Those are just the 
highlights. The turbo includes even 
more and, in all there's more than we 
can possibly Us! here. 

Not everything worked 

Despite this staggering array of stan- 
dard equipment — or perhaps because 
of it— not everything worked for every- 
one. An Ohio production supervisor 
capsulizetf it when he wrote^ 'The 
heater fan makes an awful 1<u of noise, 
and tape- player quality isn't up to the 
standards I’d expected. Worse yet. the 
complexity of this stereo system probity 
its an owner from swapping it with 
another make." 

The bottom line, then, on the 30OZX 
becomes pretty obvious Every owner 
we surveyed agreed that this new car 
beats the ZSDZX in every way, which in 
itself takes a lot of doing. They also 
agree that, dollar for dollar, the 3t>0 also 
beats the competition, and a number of 
owners specifically mentioned the 
Porsche 944. 

But most harked back to the previous 
generation. ’ The 19S2 2SOZX that 1 
owned before was so reliable/' said a 
Florida sales rep, Thai there wasn’t a 
question of whai to buy next, Another Z 
was the obvious choice. The only money 
I aver put into my ZBQ was for oil 
changes and tuneups. After Vh years 
and 50 r QOQ miles, nothing ever went 
wrong. 1 now have 5,800 miles on my 
300£X, and its reliability matches the 
280 In ride, comfort, performance, 
handling and looks, though, this new 
car surpasses it /" 

Finally, from a Texas data consultant 
with an unusual view: ’"I only wish 
Nissan would import fewer 3Q0ZXs so 
il would improve the resale value of 
these cars even more. I easily sold my 
1979 280ZX for more than t6,000v 
which is why 1 came back for another 
one. How can you beat total satisfaction 
plus such an excellent return on Invest- 
ment?" m 



id? 
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POPULAR 
MECHANICS 
Helps those who 
help themselves 

With our new 1984 
Plans and Ideas catalog 

Easy-to-follow plans and projects 

• Tools h toolchests and 
workbenches, 

• Recreational vehicles. 

* Fine furniture. 

* Storage structures. 

complete with illustrations, 
diagrams and materials list. 




Send for 
vour 
catalo g 
toda y f 

ONLY’ 

$100 



library Keep up uj one years supply in an 
attractive sturdy file bos. With every order 






you recetve FREE self-adhesive labels 



covering die years from 1975 to 1984 
I file box $2.95 2 file boxes $2.75 ea. 
3 fife boxes or more $2 50 ea. 



To order your neiv J9E4 Popular Mechanics 
Plans anti Ideas Caiakjg, and -or Kile Boxes 
Send your name and address with chock or 
money order payable 10 Popular Mechanics 
Mail in: POPL.lAR MECHANICS 

Bus 1014 , Radio Cilv Station 
Nltv York. NY 10101 

ftipulir HtchaiUc* l PublicacKKi nf H^azmn, 

a lUii-faElihii i^TIk- tlnrN {.LV^Hirjrii.iu 




NOW WORKMATE 
CAN HELP YOU 
HOLD ON TO 
AN EXTRA $10. 



With cash rebates on most Black & Decker 
Workmate models there's me better lime 



Workmate 200, 
And S 5 back 
the Workmate 100, 
htop Workm a te a nd 
Hobby c^after 



Get an extra pair of hands with 

Workmate. 



W Black a Decker. 

'tl i?i i'dlid W- ay 2 j 1 h- -iiy g h Jg- y S 1 93 J 





DRIVE IN COOL COMFORT ON HOTTEST, MUGGIEST SUMMER DAYS! 

12 VOLT AUTO-FAN 

HAS INCREDIBLE 



COOUNG POWER 



• Saves money Lels you drive without 
using energy -wasting air conditioner 

• Plugs into any 12V cigarette lighter 

• Mo batteries to burn out Ever 
■ Made u! unbreakable plaslre 

• Install; anywhere in car with 
powerful 2 suction cup 

• Ball Swivel adjusts id any position 

• Has safety guard and otf-on switch 

• Perfect for cars, trucks, boats 

Aflitnan auiomflijuf. in;liMl»||tai * F *- nr.' 
36S K W 9W, fcangira. How VorK (0950 

I P!«aH MPC mf f 2“ -rttt Ml rfl F AN[H ^ Sil o\i* % 34 

F«:r,l.n;r jnd Curdling | rfuy M CdfTipiAfely idl'ilmJ Of I TO? ft lurn 
I i-wm wrihm 30 rtay\ Ifrr j full ■ tfuf'C LAiMpi pbZtiqt ana hjpQ' -g,- 
I SPECIAL SAVME4. Qtfrt ? tof SIS 33 plus |2.Z5 fMlg 4 IvSg 

I i:s*Yt si 

| EXTRA llYHPtS flrdur A In- IH ^ S3 50 P*l? ft 



vfhf suffer m ydu' i* t nr rrucH Ihmugfr annihEr hoi mirner? 
just Fug our h phiHi imd ydi* 1 cigarslit :<gh|£f am yuu li 
p* fivfif in riie vuCfSP Sgi^ifM*- fijl " * ja?Yis 

Airij:, lively Slflefl jnS^uak^lp jM r|-all* itthwes Iht air 
araur>a a much so Inii ?ou can actually imisvK tnt 
drcp m |-pfiFfrd!ufe 

19ftJ AM EPCA N AUTOWOTIVC TFCKNQL.OGIE4 



imn SS Iwi 



I £r<iaitd IS i*iy ChKk & r mcnc* ^lOe: lo-r 

■ ■ &Cnfy. ^CDC' t.j New Vark rfydnlg dH 



I 1 5 wry. 

I fdm ft* 

I 
I 



CHARGE-IT 
CAflDi _ 
NAME 

: adwess- 
I cirv 

I STATE, 



VISA 



ntaH jg^ragidlc 
HAStEftMD tX? &ATE f „ 
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Z 7 Ways to Help You 
Qualify for the Job You Waat 



Free Fasts abaul 
Onpl&m-as illJf Z-TiJr D-pgrers 

Ndw al horn i? in you* Spare 
e iFTic , withnuS any previous 
experience, you can Iran Far a 
money making career, even 
ooe tw decree Send 

For iree career fscls- aJDOul The 
exciErnq car eer program thai 
inlerests you mosl Yew WMI 
ieceive color brpctiii-re snd information on 
employ me nc opporiu nines in me lield you 
■choosy Mail coupon Today and see now easy u is 
lo iram ei home lor a greal new career or 
Hdvancemeni on you* presenl job 

SEND FOR FREE FACTS! ■ «« 



l 

M 



1 IPSE I Correspond erne Schools 

I ™“! Dept PSS64 r Scrarlon, PA 1&S15 
| Send Fief Fids, and tnkn broch^s hn# I can ^udv .=u prune 

l '» lr ^ career l chttisfl Wn Dtriioa-lion no salesman mil 

I ^11 CK(CH ONE BOX ONLY! All de^ce causes and mosi 
I me* Worses irr apo^MEd lor Vel ?ians 3rd acfrf duly 
'mhiary pftrsnmp 

■U&MEHTtttVEW UtDCHTC LA til IP! Di I'LD-HA FHQGKA.il 5 
■ ntGRE-E FH-3GH Mri.5, 

| Bunncis Wanas-emt-v 

tlailehng IijIm a *cvN"i’g 
FiiUrtCii*- 

I rtCriMIDAL 1 VdD-YFJlH 

MSJDCIftTE D L5R££ F'AKAAPiS 



; M^UigftcHlmi l P WW HI 

'■SCh'OJaj^ 

C'lii E^aincirwg iflc^clDpp 
HtniiCH EhfrAipmti lfEhnDteijv 
Efed'Cntf^ Sifihmwgy 

WfllfR D*PL Cm PRMflXWS 

Sch&fl 

Ctfprmg fcsuiT^rCMfcrtig 
Mi:r[][.:mpjCtr Rfpav 



uAflUP! miom. 

I I BaDMacpum' 

&*vr 

fcr lianairH-ing 
0^lrgi>ci 

ClMlriDJin 

Guntfal U*Enforwiiufli 

■ Ar! 

Small taiPKfe 
Mauj(m<rr 
i'^ild J i Fori^irv 
CorTserirj!Kvv r 
IhtSfli W;( r rfm:a 
l^paiC 

WdtftCi-ilt Ht-fUir 1 
Su’aCying & Mjpp->; 
Gompittf-AHiilrf 
DtiniVitrpm}" 



I Imw £ * 4irtK at niip'h- b| h' £ Nnnh 

SCWJwft 

NAMf 



Crnr«pnnfeti 

_ AGE 



tnYSTATEiff 




I JTfluCh KIT Dbdi PM 6JEJ Odatburfl. Wl 53012 1 

| frame _ | 

i Address — 1 






LATMhS Y TO ST. 

MlLLh DCILmUtt 
CJUNDfR5 LATMl 
£ ATMQT, II £M FtrtnhJn 
Tih.iI* IiilH 4jr VhMi ii 
AJurFMiym A->«hh MhpI 
j" hhjpHH l imiill c H>rv< h 

ijph. dtuk CdMh 

ikTOi CAtAioc n m 

CAMPBELL 

iprtrfWt. Qr^f 4*4^ 



Build Your Own 

BULLDOZER 



AssenfWt uniqoe Ukril EUtM ' tf*e|or Kd 
jq Arraeiiftitnis rec g^idefung 
Und^apmfl m&wing, -etc 
Tncm^dflris in usr Cililai cl 
frr CDflsfrllCfilWl 
A use — H 0& 
Plirts in Suild-il- 
YmrsEM" - J? 00 




EASY AS 1 3 3 
t. Conned lo Nose 
Z. Put in Dram 
3. Turnon Wctor-Dfim 
Kmg thpBfidftto pipe 
Th* R*tl IB Automatic 
guarantee d towSrk 

OR Y&UH HOMEY fiA-CK' 

Available m Seller Hardware Stores 
£>r for Driin Kmg 1> tu drairu. .Send le S3 
G f WHtr PrfxJutti. Inc 

1 1 i4- ie a-jfl> n 11 1- L in |*r (jr D*p>. 

htnrthiH’iyB C.AQM 2 4 




BUILD YOUR OWN JET HELICOiPTER 

-tfj EASY TO Fir- HEKPEN&NE TO frlALOl 

JC” " 

^TTl * Sntff ■unrtKf IKPI^ 

J ^ * um w 

-I, -tTAj y iPiAPffi — rcrn>teirri -lustDlPd S3 i 



V HEUCOPTEF EX Pf RIM ENTER S 
hANDSOQK 

■ed hv4b dote, designs. jriMhod^ ^nd sup^ert 
Shfl- mlary hobfr/iSl |i»U5 ^ Oly S9 W 

SOT H ftfiOtfE BOOKS' omly 5*5-00 



Th* HOMEBUliT HELICOPTER 

Bonk 

flwJ a nstan rngne fijcmnjifcj- fvi 

cnplBi hom Cv wid .j! 

ebr Piirir Son ZB pa>e L ■ 






PO Sot 

&pmnKiriT. MQ ?T3T7 



1903 SPRINGFIELDS 



\LJ STTAimiSIGAT 

SI 89.90 

Thi- fan y year wail i.^wer! Th^sp SprlngfieSds 
been in Gov t storage since the J940'v 
Noiv thi s Ji rtEiJ ]dt af h Lirof ic ri f I cs is avai]a blc 
Eu you. Complete, original and in 'A\ Issued ’ 
cfindtiinn (very gone) "rn excellenri Qyantiiy 
strictly Jim i ted. 

for ordering instructions and 20 page Fed 
Ord Catalog send Si. 00 | refunded wilh first 
order! tn: Fed Ord RO. Box ftOM, Dept. PS. 
So. FI Monte. CA 91733 



BUILD A BIKECAR 



TIW AifiAirrtg Mt.ni Cv Sl#lt Wrte 
BfCycio Pjirt.^i Eiflctfic-PeDal 
Pciwertd 1 Fyn to Dnve 1 
Easy hfi Build! f \ 

PLANS $7.95 Vj 

fWQMIMbuJflllte 

SPORTRAN INC. 

B»> 7»H. If*«n flixk*. f L US1S 



JOOddChiyillH Gets 79.6 MPG 

jr- * lasuiiftd m Pond Ai ion wk\% tqpped so 
^^J P mPG. Ra-pi Cflyfy tkWS If Wlft Ns VajM- 
Rfflyif burelDf Leam ta •buiM ywr wtr- hrgPi mseage 
■ P j£W Cihrurtlw 1 m Sem? lo 

Uffft H A A INDUSTRIES 

VSP ROUTE 2. B™ 35 E PM 

^ Bawling Green. HO &333-I 




CALL TOLL FREE NOW! 



vQ» 



AMAZING VINYL REPAIR 

— $10 to $20 In sn hour! 

Big earnings, repeat tuisiness Ca f 
shoos, homes motets, resiauranis. 
hara elc FREE FACTS BY MAIL 



Call toll-trea l-aOO-e^l OeBO or Write 

VI P r 3021 Montrose, D^l 183. C hicauo, \l 6081 Q 





Suf/tf This Boat "'i 
One iVeeAendi 

FOB UKBIft S f50 Ij 



Sienna products, 1MC- \ 

^rs 3 »_ j 




BUILD THIS THAILER K(T 

Bed 7fi : . - 1 6 Fiji our^r-ial Use Pe*6ie Heavy duty 

__ pirtcul 7000 ib 

I^55 HEL-t 1 "E. G-J^d r A«h 1 Hnui 

LlJl 1 ~l LUIT !■■?. cnri, r^aclor 
1 a, e^rii ei>: Send S3 ^ 

■ : -.y = . i : .v ’ . -. r i 



TRAILER MAKER 122^ Np. Jefferson 
flldn.C Ml. Fkaianl. Tf Jt 75435 fti. ai»jj-?i-SM3 



POWER 

MILEAGE 

ACCELERATION 

Performer Miin-ifahi* 
Mjtchrofl CiimshalLs 
Electronic 
Water Inieclion 



Send $2 for catalog; 



41 1 L i:f jl Lvck ih‘pl ftw 
H ScdroK GA H3IS 




Be an ELECTRICIAN 



5UM ! 

1 sn 



id 

Hyfrsqo 
Ifi Hulk 1 1 



di i 3U- yU. : I i l|- f j:r '\3| O C-Jl Wtfi hOU J 

-* ft h ftffnii m matt m* ^ n flirt w s^tis y*u r *w Up » 

■■■ ea£e*^ < 4n WW fl *RfF FACTS I 



£••■*• *T: V ' ^- l^ 

■ ^ppiDiwd Mi VtffrjnE 



[CALL TOLL-FREE 1400-228-2028^1^1 

[i In l*txii>i cdH HD 7 ^Ti.jM 0 e.CALl anytime 4 tu j 

, * *^ b » r- '■ '■ '■ ' q^fln ^ ■i r Ci= I 



iCS Eifldncnn S<fipc! r>:Di f^ElO&c. y-r ■ A'Y■:cll , pa l^ais 



DR, SUMP HELPS ^ 

BASEMENT FLOODING ^ IU y) 

OR Sump, standby cTrjrminfl Ayslvm i.Mia hpLrHibald ^*l»r. 
req-ji rii nc c-c-^er or bantriai lesiftin *v<ih hoea 
* ^er Menay Sacfe Gua#anp« * 

Mjhlji Model 9-- plu $2 bD handling 
EMBE£ INC. BOX 43E6 OAK BROOK. !L 60S?' 

CJJH35-WW-H 1 




BUILT FOR THE PROFESSIONAL PRICED FROM $189 

The Heavyweight is entirely American -made with top- Quality 
maienals ^nd const rud ion It's priced *or the hoc^yist. 
out ?ough enough lor the prolession^fi wood worker 
A 1/2HP motor witn fouj’Siep pulley provide$ 
power lo spare tor lurnmg. sandirtg grinding, 
drilling Accessories 

include 



13 Wood Lathe 

Ground sieel ways. 

100% Amerrcan^made. 

Cast iron head & 13*1 siocKs. 

52" long; 3B' between centers, 

Seated ball bearing head stock, 

Free brochure go tequest 

WILLIAMS & HUSSEY MACHINE CO. 

Dept. 51. Milford, NH 03055 

Toll-free: 1- BOO -258-1 380 In NH: 1-6730446 



complete tool 
turning set and 
a face plate 
and sanding disk 
tor outboard 
turning 





GARDENING? NEW TIGER TILLER 



FUN TO RUN 



WEIGHS 22 LBS. . . . DOES 4 HOURS WORK IN ONE , . . BUSTS SOD . 
TILLS KNEE DEEP . . , WEEDS FAST . . . WITHOUT HARD WORK 



RUNS SINGLE HANDED . WONT JUMP Oft BOUNCE LIKE OTHER TILL EPS . . . 
IMPROVES YOUR SOIL MAKES YOUR GARDEN BETTER THAN EVER BEFORE 

On# jn<!wflfc mom If** P«f puled, 





GA5C-LfNE PDWEHED 
NUN) | HR? QN1 G*t. 

TILLS NWEE DEEP 



TILLS 1 0 IN. Wipe WE EM BETWEEN *OW& 

NUNS SIWC1LE nAnPF H AND PLANTS 12-M 

ANP2 JN WIDE 



tor )ito( 

rfWSJN *rfn t IBfef. 



N 44 Hto In Kilt In# IHPTrilK 



Wifi* 10 AMW Tfc Ca D^tp 
fr'C AJfcpibpMi f+#0 Co- Mfffi $1 ABw> 

town. I+J 0 BS 01 



ZIP . 




8 WE _ 



Find More Treasure.. 



With White'* MW S*rl** 3 M*t*i Detectors 

mute's Series 3 detectors have toper r _ 

iflnSiTrv/fr to detect l f? e larye am) s-maW — the '• 

are end vetuebte. Detect go, 'a, stiver, coins, 

/ewetr-f, jBtlea tot tun end profit. 



Far Toi it Ueemtt WMto't 
Li'iiff,' mud Ftmm Ctimibo 

Celt MMH 
t-iUMar-Mft 







W’itJTE'l fLfcruowrca. fjvg,, i@lf wmh* f v#w* r h^., i+whw,. Off tHH. Btpt. Pa^ 



- ^ ^ j 

isrts #md up 

£J. 5 . TfWf 5 



CHI Blfl MiriueF F»*l 



Buna ygup own 

Hit/ ft - Miicatfo 

"Super Carer" 



jf^parlU^ CutBkVJY 
IvAFPIIlEfl 




C it Poflui Family Ra^aats High MPG 5 *cr«t. 
Inventor Claims 7&.8 MPG. 400 eld Chryalatr 

Ribltth ol lha rcq^nd£ir r IfOCJ VPL-j" Cefbu^GI&rt 
POMlblf- POfly* get rcFrartrd WPG w-lh light cor small 
enffin*. ’clean hm of 1930S farted .hrthton grand- 
Fi^dStsirDHl |usl inWallfld C-wy vooon isr ifl 
"7T Fppitiac i big VBl. repcH-la 71 MPG, It™ tt-Mb Intf 

VWflllEI PblL eifCAE CABH IhttuCTfcSM 
Nc:w flas-j-lo- hi.jild vlffeyixg-r it mu'fld -> y simply, anai 
unjiry effc e^nl F ftf underhoocL Only 1 *" EO 1 3 ' iung. -V in 
rtan], trs hoilod byniiipu*i gasfls. p^iBUlyoonHoSlM 
Pgr VOO 1 ^ ry?l vH[Wr!ifttion T Giinnlinc nn'-n-rs I - 1 h- ! 3 1 
tpiru L i.iji*niiy trusts CO Sni-RlSiii-r^* (tnkfaf 

lull ptowdr iHider load; opbor*B" pmpart* DS rty or 

iHsteni cans ihiough lawcoxt slock op hand 1 

frmdn, adaptor. ©UB< BVSltfnv ihBEEfll ehtnae-dvar Run?. 
cot high a* 10fl Ep 1 iMu#! taio wiKh no eowei loss' 

¥DU HE INVITED TD JOIN »C*£ TEST TEAM! 

P'Jid yttur nwn nr >| dyili at Shy meter ihep. 

Di*p WL how you iTiiy vAsEly-in^^aw milage ifl youf 
car, Irurk, -gr RVl W* tmrAiah apBca, c^iijtru^llofl detB«l4 
PBdA KiEs ptannad, hot pfS -pfftkkitiDr data needod 
HtsEa'i ifflil. provide eexf inlq r*queBted. and b*g c™y 
MWviuiil l2rH) tr|iiio^iJ0PS14yuu nolhng Fra* Pofld 
Ajp^c aEIQg Tull drlaili. Write' 

Cftrb R#BdSfCh Cantor. Dapt. RM-6 
PC Box 1 FoyiL OK 74031 _ 



^AMAZING 



SCIENTIFIC and ELECTRONIC 



DEVICES 

PHASE n yhoc^ayp and mye*** PORCt FIELD geflart 
tan. LASERS torwfrspon*, cotsing. bipning. cioud wfltfpg, 
hotography and special ettecu. NUtLEAH eanhso Aoat- 
tralors snd delecxxs. PLASMA ION HIGH VOLTAGE. 
HIGH FREQUENCY TESLA COlLS-and LIGHTNING gem- 

EfdlDrs TRANSM 1 YTER& and CONTROL daviua FPr » 
Esuftty, telflphfihgs, inrtfufiCft dflri&cfeon, nelurv liFtenmg 
PLUS PLUS INFfUSONICS, ULTRASONIC^ EREHGY. 
CHEMICAL and PERSONAL PROTECTION and SAF ETY 
OCvICES SE ND |i Vx caiHsog ei plans krte and DDmptai- 

frd rtWDB tb. 

INFORMATION UNLIMITEO, INC. 

P. 0 . Bo* 716 , Dept. MB 
Arrtiwsl, N. M. 03031 



Ji CATALOG! 

I Ou ista ndi ng Ho w-T n , El ctl ro nit : Com- j 
! puler. Aviation, and Automotive hooksf! 



Q\ r er 700 titles. j 

TAK BOOKS Im; |N? P' PMX - wX I 

P.O. flak 4(1, Blue Rtd K « SummlL PA 17214 \ 

" totolar mVc^m *i m * 



k BUILD YOUR OWN 
ROCKET MOTORS! 

|| *40 POUNDS THRUSTI 
m T FIFTY CENTS EACH 

* BUILD A BOZEN IN AN EVENING! 

1 m w n m rr kadmi mN -m It tmd w ■ 

I .SI FW rtJUCM 

m ¥UI£ TEJbFSEtF tVl W4H *h P l<nd wmn i he nowi 



m 



S«md sa ® to 



Dfflt n* ].TH( TEilFLITF CQnPQHTVi. 
Um KrtetKte si. Sanni^cad. L& J Rdsfl 



t 



BARTLETT 
FLY1PIG SAUCER 

Ultra light hovercraft 
powered b>” unlmArj - 
Lawn muwer 

tt* huj Id-fun to Fly-com- 
plete plana, kit brochurt- 
and supply wnim , s S6^X F 
Mimi'V Hack tjuaranlfie. 
WTItt" 

HERB BARTLETT 
P it. BOX 154-M 
tilLVEHDAl.E. WA ^Ucs 



NEW BOOK OF WOOD/COULD II 
featuring 

23 REDWOOD 
PROJECTS 




Crealed by profsesiwals un 
hue woodworking Cor^pieta 
plans, working with wood Ups. 
pf us the fasc- natir^g siory u * 
retfwood M B 5 

— n 

Endasad =s S3 9B 
PJeasE Bend me a copy cd Ifie 
REdwmc Baok ol Vtondi'Could 11 
A res-denls add j la^tj 



Name 



Addrff&s. 

©y _ 

Slaie Zip 

Simpson 

S-rT-^ryi T fnwt Cotrioa^'t taliforma ope dUCifiS 
^PD Diaftcrv Arcjf^ p,, : P* 41 j 




SMALLl 

BHGINE 



Work part time, hill time- I 
right at Horn* - w* Holp 
you every step of the wey B 

rn Btoov R.r.zs 3 small engine 010 , you c-an cash m 
on the huge demand ri* quaiifiEl men in oeie dJ America s 
rastesi prorirc H^fostries You'll be able ?o cunmand top 
hourly tales ol iron SK3.00 io $1600 jy& tor -and nut's 
josi for i^liot. A simple- lime-up eams as much as St 7.50 foi 
less Than an hours wi; md parts, engines and accessories 
will add ertft mm co the iKrfits. 

PI bitty ol business wa Iting tor gual If i&d man. 
65,000.000 all Eoglnts Are kn Ust Today! 
That’s Ihe official couni from the Engine Service Assn., 
and onr-rniMian n^w Engines sre bE-ng buiM each man Ik 
With tuNy acwedJied Fgle^Beiss* training, ^ou can moh 
have the skills and knowledge Is make lep money ser- 
vicing these en-glnes. People will seek yog out and pay 
you well (o service their lawnmowera liilers. edgers 
power rakes, garden tractors, chain saws, mimbskes 
snawmo-bilei. generaiprs, gfli-cariE, paint sprayers 
snowblowers me list is al moss en flies* 




Pmetsional tec It md Ecmlpfiuivl, PLUS a H P Eagin-s 
ALL YOURS TO KEEP Al l al No E»lra Cost. 

NO EXPERIENCE NECESSARY! 

You don't need to be a ! bcm rnechanic' or luie any prior 
experience, you tan masier this proltiaHe irade rsglfl at 
m your spaisnme Lesions are lu-ly irluslrsled .so dIbsi yw 
cam go muq, and with m !amms learn-by-doing nt^hos 

M practical hands-Dfi' exjjenence We avsc show you 
gel EwsKVtss whai to dratoe. whgie to get supplies 
whfllesaTe. .all ihe inside triers ol ihe trade ygg need to 
assuie success nglrt Irom the start 

Send lor FREE Facta- Du It TODAY! 

NO Obi (nation— NO Salesman Callaf 

You risk naf fimjt by accepting ibis offer ro sec how 
etiiify i-Oii can learn the sk tits you need if> increase 
your ifrenmu in p high-pmfit buLfmcjs of your rjwn. 

Jiijt fill in And mnM toupnn bripw {a/ sr ml yffllW 
with name and address* to recen t ftrlt inform atto a 
fa return mail. 

FREE 

BOOKLET! 



RUSH COUPON TODAY 

F^*y-H«dav teftllipli 

50501 flUd Ifllhllflg 
Kiftffl City. Mb. Mill 




Sind- lor i*i r 
eoflV I oi*v> 



FOLEY- DELS AW INSTrTUie 
50501 FIELD flU I L DING 
KANSAS EITY. U0M111 

□ YES. please sem* m ibe FREE booklet tbai 
1 Ji densils atom JStartinQ m wn business ift 
Engine Repair I understand there is No Obitga^kwi and 
■rial no salesman w»n tail on me 

HU« - 



ADOflCSS 
CITY 



|ttJTE_ 



2 F_ 
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5CH-tPP|,0* USA 

c* 9H22 

J- V 5: jr . 47TO 



Pr*^Jnlon WMNfm4rffchftg MteWOM 
Tt» PFa*ii.?Jpn*f Hptnf- Shop 



HEARING AIDS 



SAVE $ $ 

AII-ln-the-Ear Aid will help 
you hear and und art tend! 
Try 30 days before you buy! 
No iilunian. fnceitilta! 
RHODES. Dipl. 132-F, Brookport, III 62910 



Free Handcraft Booklet^ 

Wike dtlritliifi. durjtitt a? I 
Ailh Durham s B be* Hard flj-ler Pu t\t 
Mold, carve sculp!, model or cas! il 
N&l Himmatjlt. rom pi pUiiOftoul N& 

1 1 r ng needed Fur Iree hintfcnll 
hueNIft send lnnj. stamped, sell 
iddftrttp envelope <u Ourfttm, fiat 
fret Moirtn. Imh H3M V 



PRESENTS 3- IS** 1 ANNIVERSARY 



AMERICA’S GREATEST WINE RECIPES 



, SiryJ HI DO tor 



ELECTRIC AUXILIARY 

Mower Starter 



josuco 

ultwti'tir ^cosu &a™i 



Improve your hearing! brand 

aid helps you understand carets you 
miss. If you hear blit don't understand, 
this aid amplifies the sounds you need. 
Enjoy comfortable, attractive aid in your 
tmn home. FREE 30-day home trial, 
We promise no salesmen] Write today 
for free calubgf J & M, Dept. t32-E, 
329 N + Third Street, Dekalb, IL 60 II 5 



Portabl# Steam Cltiiwr 1 

gleam irt 6Q MrCOiYIS 

CLEAN, 

InglrwA, Air FlItAfl, Lawn Mow#n 

3-vf ■ 'SuarHr-nbM on lire TWM . «***■ UhS *q- 
i*«j soap. propa^ Wl 12QR K. Attf * 
pump required k>* *tw\m prawns 

WtPCO MW iWC.. Df*- H-H 
P.O. BOX □. 9W Wilt PipAlrty, 

Wyanlpg i3Wt 



Powerful Pull. Accepts 
All Dial Indicators. 

1 "Range Indicator in 
.001 "Grad. included 



1/ZOrnm Sr l/1DOO rj Ecalfrs. Staiclasj Sr&el Hardened 
Jaws. I nsidepOutsi-da, Depth & Step Measuring capacity. 
Range 14Dmm & 514". Fitted Case m-cludid, a ^ 

$zt> 

3 for $ 70 ) 



SEND FOR OUR CATALOG »3 rtBKT 
60 MAIN ST. DOBBS FERRY, N Y. 10522 

TELEPHONE: {914)591 5191 



■ Sr 1 ! '1 



3ig ibpph^rCgrtfl^S Bi-:; 
prt^ilS Ei=r^ qui-C^ly 
Fi.il fl* parr limit LfrBHt 
»r horr^F il s pasy CKs 
ie.L jOCii All Tug- 1 S 
— MeteOiJi Supplied 
Lk Stall 1 ol *«J 
Appd lev V-e If ai'-i S-erna 
Nirrt a-’U address loi 
FREE 
K4 

Utfll Fills. H I 07474 



BASEMENT T 

FLUSHES UP To Sewer or 
No Digging Up Floors— Install j 
Write McPherson, 

Box 15133 Tamps. 



COMFORTABLE FINGER ADAPTER 

f<r tiwn! vnd hHe-iprjrr CJ'tS ■ Ml flnuQfft 
^ -,M| 0" iHip^-L.v OTnjftfn PffiocflV l ^ m ed to 

M jtMjf "Miftcf FPC'itHiia nwe:-im1:ri liQffi 
ulfri^ C«Jrr.il VTUri topf-LM* * H^SWiSfl 
j 6AW4? it! AriAO** 1 rry^i-Spw:^ ^ D 1 
j nM+WtAf—1 fu* *1 il— Stjntl UH* 4Cl 
I 1 enwiDp? fe- 

P-AT A.ap LIC 1 -H 4 . 

STMKYILLE. W1H. »7S9 PAT 



i 

fiS* 



MADE SIMPLE" 

SAVE MONEY whllt «nhyltir yaur own tiom* 
midu WINE! You'll fHtlvfl a bwh f*Jtn 

eighteen cbmplili wlrv* ridp« r four (Hltft 

Of wlfM i i ps-, *nd * 'FREE" BEER me Mm 
RitJp*. ALL fflr 15-00- Ofdir NOW tfl: 
CALIFORNIA PUB LOCATIONS 
iOJl 4?50 f DEPT. 101 
PANORAMA CITY, CALIFORNIA 91421 



Hardened Steel Jaws. Precision Lead Screw 



SPECIALS 



MODEL^M” Self Centering 
DRILL PRESS VISE 



s25“ 

( 3 for 5 70 } 



s35 00 

f 3 for SI 00 I 



MODEL"MA-6 
MAGNETIC 
BASE 
& 

DIAL 



INDICATOR 









CLASSIFIED 

ADVERTISEMENTS 



Sophie Groflowjct. Cl-iSiltlfHi Sale* Man*i|Or Kathy Cusgnww. Classify Sanrfce Mdjuigior 

Ra ci? $5 7D per word payable in advance each insertion Minimum insertion tern wards. 

Raid fate capitalized wards — S I .DO per word additional (First word set in Bold Face at no extra charge, Zip Code Free ) 

The next available issue to place an advertisement in America's No- 1 Cldsnfiod- Sod km is AUGUST, The closing is JUNE 5th. 
Send fetnlnancG payable and order to Popular Mwhanics, Classified Department, 224 West 5?Lh Street, Hew York, New York 10019 
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation wrth our mail -order advertisers 
who use post office box addresses for their convenience id handling your Order, Popular Mechanics 
maintains a hogisior of such mail-order advertisers containing their complete n&mos and street addressee 
Advertisers vsing P O. Bo* number musi furnish complete name and street. address for our records. 

To avoid delay in the publication of your ad, please send descriptive materials with your request. 



PUBLISHER S MART 
BOOKS A PUBLICATIONS 



AUTOMOTIVE MOTORCYCLE" Tochnicjl jcumal Iranlmg 
■nlarraJ ran ibusfeon angina leehnetogy in theory and prittiite 
S3.5C issue. 56 55 6 -ssuts autMcnoMn. Sand in. 
MotarThwxv. PO few 36D-FS. Minted . M* 0*527 



PUBLISH Vcwr fkjr*' jgin d hx swxessiyi abflhorg. PutHmi 
Cy. idvaliaing. toauiiFJi techs Ail subwcls invded Bard tor 
*ttc1 -hlled boofclal And tnn rrjnusnnpl report Carlton Pres* 
Depl pilF, M Firth Avenue Me* von; 100 1 1 



PUBLISHERS OVERSTOCKS, GA RGAeH BOOKS- 2.0OO 

Ml*s, ill Froa calalgg: Hamilton 90-5? ClUPhMJrg 

tfV, PT osaio 



YOURS FRiil PRACTICAL JOKER'S GUIDE- Wni® to* 
61610. Wydrnis&jng, PA 1 KIP 



TOLL-Fre® Directory IqI* GN*r 3S.G00 600-Nurntran& 
Quirkly pay* Igr dsuoir OnPy |l2 75, GuPf»n1p«l Consumers 
Tak7ptK?riB Bvm 111 .INC. Glwn Head. NY 1 1&45 



PROTECT YGUfl FAMlLYl 0L*d youl twi FALLOUT 
SHELTER tor unde? STtHTDO Complete plans and instmc- 
tens ST 96 p.p R C Pub*oaJnjn£. to* 2?fi. La Sa-. Utah 
M33Q 



HOW TO LEARN IF YOU MEED A COMPUTER Sand 
$2.75 lur Bod Kid WAS., Carnpulc-' Literacy 50 1 Bussell 
Am? WyCknn, New Jersey D74S 1 



HUNDREDS nrl Irriginiiffk'*, Uirlul Interring Haw-Tg- 
H (dn Fin Cabiiuy MTJG. P-0 Bt» 5J9310. PhiiadeUtfiia, 
POTUylvailia >9102-33^0 



FROM DINOSAURS TO GASOLINE earn iboui d and 

gap in mi* -Ei?.ynd^pAd illujslralof* fcooklH S*n*J S& 00 
». 5r<rw4jii SciBrtiiln; Fublieaudns, to« 7Q55-3 New t>le«n. 
LA 70172 



HOW Tb publish |/wf own boo*. lUExessfully 1 Research 

PM. P O BOf 146. NetJO. N C 26761 



CATALOGS 



FREE catalog loaded fflpi tor in.ivjs Berfcle* House. 
Mamnstiura . WV 254Q1 



QUARTZ T*mbI-0-B*s watch** $2 55 Each Fairan Fend- 
ing Sunglaarura |T |0 pr §*WBg AM-FM Waftmipn* w Hand- 
phono* $ 10 00 Hundreds, more $1.00 C^nlog Refund 
Ofdpr Part L^tkmn WhcHarale Baa 34&. Pgrt L?y0fn, NY 
15433 



TELEPHONES ACCESSORIES — HUGE SAVINGS' 30pg 
DISCOUNT CaiaJog S2 O0{RebniHnleJ' Wfiie Today fV Cal 
ak-xr et FREE Sale Brochure' FHONEWOfl KS BGJ &&7-P 
GrMins Farms Ccfinscticut 06430. 



AUTOMOBILES 



BODY PARTS, Foreign, AmnnCta. Cars. Trucks Cslaiug 
$2.00. Due i P O Eavi r 0Q35PM ML-ineipPliS MN 55440 



VANITY LICENSE PLATES (Vafflxy. 1500 perstihanztid 
hcahBfl piatfl names' Frw dalaiia TW CcrwnynicalHjn#. 155 
iaka SI. Sd ^24<? Kirkland WA 3*033 



USED CAR PAMPHLET, Telia how In buy whal lo lOd Idr 
Sand $4 SB T:> DfrfiJdr Su^Atnplidn Enle^uda P O &□■ 
16157. ABanbS, OA 30351 



u+CPIEASE mileage Simple ^uten Bdiustm«ni 
Tesl prpven S5.M tMdwml Resaarch. Boh i34A Burrton. 
Kansa-s 57020 



RUST PROOF YOUR CAR THIS SUMMER Kit Imhjctas 
Spray T«f SpociNOUpr Fr*« Intomulran lomai Oul E kff 
3514 Gr**rt Bny Wl 54306 



DIESEL CAR OWNERS ■ Stop orally lailLrn* ■ simp^ Igpl 
Sfrnt MmuSarvlS Dhlau 5 A SC $2.50 SAB Bor 0?9E. 
FU Mn&re VA. 24Q17 



AUTOMOTIVE SECURITY CATALOG: aelwrlion 

AvbilaUe Dd-H-ydLra4ill Pagera dltL-ritt hood kxrka pUsa 
teijflCKre Send 52.CC- Auiononve Secjniy EguDmam. GapL 
2. P.O. BOr 362. Rainvflv- +«* York 1 1B03 



SAVE GASOLINES Bypass pcflghpn vfawicm wsiiy. 
nrjBf^jpiy Romp (GM|. LaQfanpi^iia, NY 12540 



DIESEL Engme T route Shoodno Gude $5 45. J. P G 
EflteFpnje. P o &C-1 35 1 3 Ggnn« TfiMa? 77305 



254.WQ MILES NNhixi! pfi change tv PYemaui 1 Ga& or 
eei. Br eaKIh rough On Frte- Cieane ProtwriH Sa^ai S Cel 
Fihar All. Wfl54 Op ?9* 



NEVER AGAIN LEAVE YOufi C*R HEADLIGHTS OH 
btmI dir^:Mii qe you' baRc^ Mialn BATTERY SAVER BUZZ- 
ER dn any ext h minuiea uNng aunoard pittas $1DD0 
Bulger. BOi JXR Wilharfiiburg, Wgin* 23157-3001 



20- . TO UL IMPROVED FUEL ECONOMY For Vgur Carl 
Thu hi r*/ A G-rmvcY L> Tevaluirmary New CerburnlDr 
□eldili Send 55 95 - $1.00 Ptiatage And Handing To: 
WighL-Cdlem^n EhgiTOenag. Deoi 6. Bojc 570. Woods Hole. 
MA 02543. 



FREE Valiriilflis Oirodpry $? 00 S*SE Gcwf*nm«n1 

Syrpdft. i $2. Emmed sdaHs>53Si7 



STOP CAR WAKING FOREVER 20 Year proven Easy 
Meihpd. Keeps Cars S^KJ^Pponv Brghi. Guaraniwd Instruc- 
tions $3 00 - Addressed Sfcamwci Car Cars Bo* 

37 Rnrtinswuod WVA26l$4 



HIGH ¥ie*ae Cartxjreicne. Free DelB4&. Boh B& Draper. 

Utah B4020^M5 



CHRYSLER 400 Cd gala 7ft fl MPC New vepome r Car- 
bix clnr Easy k> Btiild ycur cwn Serd SIktsei Kmesa, FUPM 
Buw.nu Ginn, MO 63334 



EXCELLENT PROFITS repairing radialora' Bedinn^rs 
Manual $5.-95 UeOi 344$ Mhw, BAn^, Mtirtidi SBlOl 



SUPER GARB' FaetFiCMn* Free DeLBili' MFG-PM6fl4. 
Bi-.r 2133. Sardui^y. Chid 446 7D 



SAVE HIM TO S3H0 OH YOUR NEXT CAR KALI 

LiWftSOd pmle^siflnul silasjnim mueali mw3fir * mior 
melfln eret badh Wtrels gl car sp ling n cgngis* (x XA 
&K^ne a (h^wdw slmolwise Uirgnme' Gl.arer.lrwrl 
Qnmik nr M.D Idr $9.95 ■ $1 £5 ah^pmg. MreOing pjyabVi 
to Michtei I- merlins Sdk IJSSEfi Las Vflgaia, NVS9I20 AJgw 
3 Id 5 wwfcs 



CARBURETOR ADJUSTMENT SIMPLIFIED. $4.50. L. 

Sumpter. BCie 36. Balmonl. VT 05730. 



ELECTRIC VEHICLES 



ELECTRIC AUTO AS5D. NEWSLETTER m0nftily $2$ per 
year sample $1. EAA P.O. BCik 27Ht Sar^n Cl4rd CA 
95055 



MIDGET CARS 



lalNl-SPHINT RACE CAR BLUEPP-INtS hMantycm V 

SrxjwmopiN engine*. &5' vrh eetoaee. io0 mph Szs M 
Cnallwigni 1 Prcduris Inc Sfl&l F htoo^er. Nalmr.nl City, CA 
92050 



GO-KARTS 1920 a Style 5pe#d&ISr9— Plfihi PlMrifidllon 
S2.00. StfirmerSer. Rl. 7 Bon 130. Hanwibi^g. VA 22B01 



AUTO SUPPLIES ft EQUIPMENT 



HYDRAULIC JACK Repan >AahualS and K3&. G did I OIJ 
$2.00 Hydraulic J&c* Inc.. P 0. Bon ii. Ao«hU. NY 12404' 



DISCOUNT Sterw> indB&rvee JOOw r Speehera 
ECHO Bgofilnrs HhPOWEfl ®nn 1424P [Sp«r « lftM 



BUUPER&TiCxfRS - any •messaoe pnnlEO 52 50 e-Hdi 

Chunlrywcie Bgmpd™. H^mman. NY 10926 



DISCOUNT A UTO PA RTS I CdU>OQ 51.00 Aciion 
FTDAICI5. Bon 20 lM. Neillsvlhe. Wl 54456 



CORVETTE CATALOG IWrrt Nb. 1 nrumt un CarvAl'i Mri 
Amenca. Features W&ld a ler^y aeleclmn a* Con' o-fl p uip- 
iMius end actDasanes $6hd $2 W-d Ameren ^onuhr 
Supptwa. Etdi 1366 Depl PMQ6K , EHmgham, It G?401 
12171347-5501 



CORYAlfi Paha 4600 garla. &ienf ;^g p^bgr carHA»d 
lushed: $4 00. Clu-k^ COHVAIfl Parti, \nc . SFieburnu 
Mfl£E. Q137D 



PARTS: Amur Jm ?ng trucH Mrts. Sp^e PaH6 5 
Equipmanl Da P.Q flan 7$1, L*J.wiqton. Kerrtgcky 
40501-0751 



OFF Flood 1 Orei Tr4P»c Racing ErKhhiM^IS Odyfwy and 
Mirt-&p"nl:. Porta lo tbmpiflto mla 3? p^&c SBlafriq $4 0C' 
Chollongar Produces, Inc. 2B0lF Hoover D«iJ1 PI. Nalmfuil 
City. CA 92050 



CARPETS, igpi. siiocKs. w^NMnsion Mrt^. lo# ell cars 
193$ 1 390 Frpu caL-ikigiiu Kerne r A \Ab RpodudS. 76P 
Mgr™ &ogmgn. NJ D7Q0S MQ-HfrllMG 



SAVE YGUH CAR WITH TMT! Wb Guar.i'itfMi Rnnijll -. gr 
vdu s MCflKV bKY CMe btrm DeAlrtleni Beflsr gns Milonge. 
bdenzed bogme Ule and ifnpcdved perlditnanbt! $14 95 a 
can Speny Owens Dtsfintiutof. 156^4 RAvae T^ail. LA-a&*in 
Crty. Tenae 7J4B9 



VAN OWNEHS. Slay ax* Ihn aummor widi VAH tMVId 
ER '. This fugged nyton duriain snaps m Id uea; I mm enhn 
trani cargo bey. Increases AC Bltatiryenais 50 r a and up Zip- 
pwDd egghi? in mer WirKto^s Map nijipye F=our hjIoi-l 
hand’xjnrcly LaitDred. GunranlniKl Frv gnearw^rod CjM 
Ford. Dodge '/drib Free BrOdluii ■! VAN-DIVIDCfi Rhk 
6266. Grand Rapids. Ml 49505 



ATTENTION AUTOMOBILES nv^nr nQJi r will j-nn r-i.pn j i 
en» da'a?jll ilEftmq, caused by dirty bqllery p»1 a lamuruil 
oorroe«n. Gai your corrosion M. luduy' Send Sfl 00 !>^AC. 
P O Boat 276. Slnwg. Maine 04963 



MOBILE HOMES 



BARGAIN RIGS ARE AROUND il ygg kngw wn.il |r, L M h 
l Jr, and whare Here hd 55 diwh- ps^nls to toQh Inr in n u&Rd 
RV Photocopy is evailMap Sand Igr Plan Ft S 44 1 Si COlD' 
P^ulal- Mechanics-. Box 1014 Radio Crly Si a I id ^ Now Vgr-. 
NY iCHOt 



Mgmfe SUPPLIES 



FLASHING. BICYCLE REFLECTOR. Spinninrj mciUcn 
returns ligrir lldbhtfi to mCtonsLS. at ddeCImns. $6 50 Each 
Gwderi Pioduda. Bo- H*i St Charles. MO 61302 



MOTORCYCLES, MOTORSCOQTERS « 

SUPPLIES 



GO Kaccs, Minib*rfr±. AlVi. Kile Ports, Eninas igwasl 
Prices Largeyi Se*ecten 64 Page talatog 52 00. Rafund- 
Hihin Ken worm. Dep! C. i45fl Mentor Lye. Painesv^. 
OH* 44077 



$49.00 Mirv-bikg krt*. Oo- Karts, Fjamev EnpneB. Wneeis. 
Tati.q -lubeitos, WMmlftCNRtog^l CO- K a d B anoKrtsbK.. 
430 Easl l6lh Potofioa. NJ Q7514 -26A9 



MO TOR BIKES . Go-Kana. Clulcfies Tires Whdtosela Cet- 
afcKj il.DO Lorenoo, DanvAe, n 61B32 



POPULAR JWECKAAIIC5 - JUNE 1984 



167 



AVIATION, HANG GLIDING 



YOU CAN PLY. uriralighia Mo I tame needed. Eaiy. Inrne- 
prnsi^r !%*■ Ccrnttel* Directory. MafiLl&dufers. U'Slnbu- 
ters, Pirtieadkma a lie mow. Guvenleed. ACt NOW. Sentf 
13 00. MercanMe Entero^sra. 23ft? Walters, UA3. 
NffritterooK fl. 500ft2. 



HOBBY HELICOPTER, 'Chappy" IKrtfigrfl Sing* -Seel 
He^KJpw . SifFpp^ed Cbnftruc*rafi Mote Hryde Engftte Bnp 
53 00 fD^f. to: SW. 'S. ffefrn, foefiec. Censcte 
JDL2LD 



OtAOCHTIR, iitevert^aflt, UHraJigm Akboat Dr®*rngft 
HOJDOL Aircraft Swppfte*. 7932 Oman* Qm*hjt, 03 i£a 



BOOMERANGS — INCREDIBLE KTUWBI You da 

K. Eacateig* Oder yaar fBE£ Catetag *tew* eromeran^U&n, 

306 , Mg™i».tA 7 t 20 i. 



PE$tGN told frplmit Hung GlidH, Brimplffiri FWi»> 
tjons Broc.hurD 304 MgCPy Aircraft. l?ft3Q S c guH-tia. Lad 
Anjd«. CA 90061. 



space a AsmoNAun 



AHUGHAYITY PfCiptrfStol Dt^oe! Free Brochure R&A. 
to 673NM. CwiCOitf , NC 20025 

OFFICIAL Spac^Shuftte RMchn*, Ci#L T-Shirt*, Write. 
SUpta . P.0 Box 51QQ, TtaAvOB, Rw kte 327B0. 



§PA£1 Stamps. Sand Sase To: Splssa EPteaten, to 
im C«w. Florida ^ 

AHWAAVtTT Smcs Proputeron bcavery. Autographed 
PalB*rt Copy 4 ,M?jOM— tt-OQ. 6, **M WtoKwd. 

Burndby, 9-C . Grata V5G 2M4 



HOVERCRAFT 



EH&CfIve.R HOVERCRAFT ! Qml og | 1 jW 

Viriiure. 13320 Greenland. J'WfitnVn, OfliO 44BB5 



HOVERCRAFT PiArt AH Si^bs CMfllq 11.00. Universal 
hUrvoitrih to 2*1, CordPvte ItUiUOA 61242 



AERO-CAR Amazing Hover^raH tuiH aasil* -wfth ntetnafy 
iom. Liwymswer engine Cwnas om ahw plus. Pte** 
ipii. knfeniid. bac*w*nl. SkSawAys nvtr land s-Tcm w-ntar 

Opmjwf* wretTOCiron plans rind brOtNee 59 9& 

Aftrfl'RiCStd*. to 5118PM, Qftm&n. New Jersey 0B&Q& 



CB S, RADIO ft HAW EQUIPMENT 



MW! r ■ ■ REPAIR Am TV - . . EASY. Wnft: Fte***^ fl. 
3 to m BH, C^^alkf, WA JMM 14 



POLICE Bcasnnera. Bearcat, Regency HPR, to 13224, 
Bmww.OO amis. 



CB MOEHFICATKHIB. ConveiSiPrtS. BtekS, Plans, Hi. 
Catalog 52 CBCI, to 31500M. Ptoen*, A£ ffSWfl 



cs HAOW tofts, Mt. MotfLceUro. Cartateg St*® 
APS. POS m Nlwpert, HI QSftAO 



ej^ariowci 



TRANSFORMERS - Hotfflty, Hafjarf . lawntng. CCiHjn-iy 
Manf Slyl»— Fiom Stocte. Caflatog - 56e. TFS. 8S2 Urwon 
Una, BmUa. NJ 067^5 



GOVERNMENT &jrpftai noMMH, trftiwiwlers, snooper- 
soocpflrs. padE Catalog 26c w« hr a. Naha** Mass 
0190 ft. 



AHtT-ST ATICh aflbr-dP5t, .AltK/m tiCijfagp iPrown- pr^^ptes, 
HaodtocH Con*mjcflon. PianrB fe-DO- Mam Rwwtfi ft 
8 vir^L>?d Cue, Sttma, Oni, Canada LAM 
4 Y 3 



' MlCROCHECK" tha saJfltv ifBBler iw (™c?CMaMW ovana. 
Protect yow Immily from rwjiahcn laaHagt Pn» 

TNa btllten, it the sgtrl Hays on c*il fef pr^-Ksion?l -rgip. you 
CPikd have dang«ro:ffi nvkflt-on Jiakagr : 1 ^4 $ftJS 

S 3 00 fWKlkng, postage Maying. P 0 - to 

IfcJlywood. FL 3MB’ 06Sl2 



COMPUTERS « SOFTWARE 



FREE Gommcsdw a 4J*T >99^ , A. 1 VI C j ftl-'T ims JtT HSttihQK# 
progiWTi6‘ ; Sand itempsr EZflAEZRA. fell Swn 

Di w gaiEM. 



Tt-ift-AA ovroars. Gaf your ftea catalog c<1 mr r estc^ing. 
ccust «3%war» Dynaroic. to 690. HkRsvyis Ri.V, nftoi 



TftS-W COMPUTER DISCOUNTS. IWHt prices W'f- 
ftwi pnw lift- Ridio Ghacft. iTM N Qum 0« . 

vimtod. nj oauo. ao*H 7 W& 



iTEflEO. MiCTTT TAPES, PTC, 



IHOUeANDl Of OUMeai Naro-te-r^ ftSipm Nt mccTOs 
^onv the 40 iwhrfng pop. oowitTY rock, anp aoyl 
SonJ £2.00 lew LaloJug id: Amercitai P», P.Q. to 66Ai^. 
DepL Pk» Ldft Angetee. CA. 90066 



(68 POPULAR ME CHUNKS - JLfJME 1994 



TV A VIDEO EOUJPMENT 

NOTICE: USE OF CERTAIN ITEMS M THIS 
CLASSIFICATION REQUIRES STATION 
AUTHORIZATION. 



vdeo movies, vm-m&mt. cmh® saw. tq^. 

□kiiVtnk, MD M7H-D213 



MAKE BIG MONEY IN HOME SATELLITE TELEVISION. 
E3e a Dealer, tarn SSO.OO0.-K) - ITSjOOO.M yaa-ty Sand 
%3m ter valuable repod. WhotesaHi Satetjg Supply, to. 
1044. Left* Qsnma OR, 970^4. 5CH-i46-ft3SS 



BATEU-mr -mjCVWON ANTENNAS compiM* Muted 

pterti: ftx ^snatfudioft by I5.D0 l 

CkKlnwwa, -PjD. to tOBM, Dii^au, Ore. 37111 



SATELLITE Systemg. tXiHti. Save. Drafts Se-nd Stamps 
Ltetw Electronic*. 8c , k Jia 88. Cad-^ac. Ml 41001 



SATELLITE WHOLESALE buy dvad aU ^arcK, Pn»s 
$2.DO: 224 page txuft andpncaa $12.96. SalaMelMMlesAie 
995 Marrs?- fiosweM. tf A 300T6 



CAMPERS a TIWLEIW — Km, PLANS 

BUILD VODR OWN - Tfirtrt “rsitr - FrWbWikr^ttT - MdUV 
tKriVia - Cunpat - Pickup Cdvei - Pt&ftl - Pantns - Kirs - 
Cfltakiy 11 - Qtwn-L F) -Vs^ 5152PM ndwturji^. to 7% 
e*Mte<w*r. CA 907W. 



BOATS, OUTBOARDS, TRAILERS, ft 

KITS 



E UIHRUPE-M iHCUN r 1963 tia.'Qft al. mm 

Scod VdC^^och parts . Sz ifterPftriij . . . Elect) a L&annw-.. 6 10 
Mgrnck Road. Lynfrippft, Ne«i Vprk 11S83 



FIBERGLASS - RESINS ■ Foam* - e5o#i ■ epoew* ■ - 

els, Factory prices - CATALOGUE 31. DQ - i &>:,■, “COM- 
PLETE FBEIHiLASSWO' 1 3^,»J * Cliri-^atl. tft-Pi 
AqinaJene. T^s^pt^ MV i 4 rM 



BOAT PLANS - FRAME KITS - PATTERNS - Hjrtd-eJa dl 

de^ipns - ■’j'lhiit! ■ Fipergiaw Siatf- - Sa ^tiuJH 5 - P&werbDats ■ 
OdSbouda Canal® KayaAs ■ - Oyckfeoals - 

Ptwp raplhods n^lud* irutrwelions 

«4pari»py ter ^"ngteun: PnjFms*o*«iI rosufta^ No Lotting! 

• SwIh f ■ F Mf#nuipn FKHprgiip^ - Re^ras ^llteF - BdOftfl 
Sonin £2 00 tea- Huge 144-gtagp qatlMng dr S4.0C AirmaJ 
Iftthidaft Fra* Bdsdbiiilfliie SL^pti^s' SfdChvna. InvBftigpflH 
our "PQ^y-ShWJ' 'TRony-Qr^p ' wMd ipty bdaMiuikSng s-jr?- 
le n - Merrill 42. LC GLEN-L UAFI1NE, 9l 52 RcWtTOreL 

But 756MP. Beftfldwer. CA 90706 



BOATBUI LDEH'B PLANS, PHIemfl - Kftyisa, Cart: yin. 
5aiR»ai^ Pirogue*, Fish->g toft*. Dvr^uoab, 40 nitot^ 
CulaioB 26a. Outdoor Sped®, to 97iC. ©reniwix^l. TM 
5 W? 



BOAT kits 27 ka4in0fl5ie -nE^eH ■ POWER an«S SAIL ■ 
i r-ftff rAoK&i t*fl«oia^ arrj decks toory 

A¥P 4 fT^la 4 - yw -nstiii fftUijry sup&lfld *ni»riof Save tm l&c 
inrybuin c^ei No eiporiirnce mqusfid 4 $-p«Qt ceteioo ■ 
11.00. Luger, tot BC-*4, 3600 WeM Higi-way 13L 
eurnsytfte, Mmnesace ^337 £12nS90-30GG. 



eoATKCT^ - plains - patterns - fhamepacs - 
LARG EST CATALOG 300 6 r -W - pTywood F4w- 

#UA - SfaMl - Sate PlArteig , POWERGCAT5 . Inboante - 
qutbaucis ■ OfuisAfS - qp&tuthm 
abotiis - Houseboat! |KAVAK£ CANOES - L Arynl Setec- 
IHVII ■ SAILBOATS - Dayuiftrt - Trulautef* - M^iuftn 
FIBERGLASS MATERIALS - Cbd - - Foam - New 

HTteTDVBte - -EPOXypLUf - "EPOXVGLUE"- -EPOXY- 
SUflFACEff < Woocl>''Epofty scroiiuetion ■ CATALOG 12.00 
l$4 oo Aoti®N| - Include FREE tortBuitder Melenart Bro- 
r^e^toft AMATEUR BOArBulLOlNQ* 1 Fi|»glua-Ply- 
wbdd ■ Wbpd‘late*y - fiuyii seooi CLARK CRAFT, Ift-P 
AgurtHW, Ton^wyn^NV 14150 



TRAILER WIRING KIT Heavy duty. Compile £1^.00. 
Etedrei. me.. HESS E Shesrenan. HLfteHn*wi r KS 675S1 



HOW .... A Trim trti hit 5hei iris vmDhii% b§- dutessarel 
ffrtw Oadv Steyei^ and non- 

eleciriL a I kifwE- T i - rvnrlg a I a"r speeds Irom I hr - drivnr^ i^lt, 
Octe TryTH ^Trit KM, Wlrtfr. Dot* F^d Power ProduHs. to 
ISTSPM. Hutetunaon. #<afi®aa 67501. Cal ^316) 663-8361 



KAVAK KAHOE aLUEPRiNTS, Simple, stroi^ tomHwh 
to. i4w- ^ ^ Send JiCO lor dffiiiried bft«pnnl and 
e^&ar iMm^Upn*. i> g*ri hm intemn^n Incm: torbve 
PubtobQim'pas, 60S Henry Lana, Yorh r PA Wlffl 



CAMPING EQUIPMENT ft TENTS 



CAMPERS. BACK-PACKERS!- Fackablr Wtmd Bwimp 
Steve ftete toap ■ Fdana 12. B.A. Caath, i2i AJvd Park. 
Eurjene. Orojon 97402 



COLLAP^BLE Pkmc Tadte fcftM 2tV High. t4BBi 
S*ye^. Detroit i*t 4622? 



ATHLETIC EQUIPMENT AND BODY 
BUHPrNG COURSES 



STRONGER HANDS - BIGGER FOREARMS. Am®^lg 
new ^ais&eet Fr^r> rioroiation. POWER, 33 g. Fkfts Av^. , 
tod 204 D. Acadia. Ca. 9 '206. 



BIGGER, Mw^ P<wM Muntk-s Nud-rr Frw tofttet! 
UnrverSaJ. to 669d A DetrCM, MilNi^ui 4624D 



KUItf^FU tew lesronft Send S1.0C ter Ptest^s-, MsU&sl 
to 1786. Dept. PMS4F, HOnCWu. Htvnii S6H» 



CMANGS foamy =.qhiinp SmetB, 53M THtev. 8dR Si, 
frlUngs, MT 591 US 



SPOVTT 1 NG GOODS AND EQUIPMENT 



CROSSBOWS and SLINGSHOTS. Me in: CampD** CWn- 
log Ata&ftoH* SI .00 MAM ENTER PHIS ES, to 64 G*pL PM. 
latand Larfl . IL. 60042 



aATTEPIES, ALTEnNATOM 



SENTRY g&nefatera WTffimrthMrt engtne big JJ 

Errterpns#s. -to 693. OssifeJshL Vfec&naw. &*g02 



BATTERY PEBUILD^NG SCHOOL 



SAfTERY Returuding Tik> 3. ifist -jc^cna 1326.00 t/enuu 
S 66 .DD. framing Available Sun Battery, 10*15 96 Sabi mg. 
Fkmda 3 3@7U 



ENGINES, MOTOffS 



NEW Enginsfi For Mowera. ?Hte»a, Eic . . FamasliL- to- 
nga! Illuilrated Cslalcte - 43 0Q. [FtelundANe fims Q#de? i 
Drscour^ Engirve®. to l66Pkl. .AsIVand. MO ftSDIU. 



UPHOLSTERY SEWING MACHINES 



UPHOLSTERY Sew«-g Miurh- iea wiin Walh.ng Feel «kiu 
iftete te ua*- - only 548i 00. Tbanpaort Mo^ri PW^. 

AVAILABLE FROM- TOUR LOCAL DEALER , im pider 
rar«s i«ft 5 tir Chetee-Vrsa^ Datrv'i Mte . Sic., P.O. to 
t?1i0. UiHWA. Tew 79453- Phone: |ft06| 744^774 



MACHINERY, TOOLS ft SUPPLIES 



HANDSAW SLADES, Any &H. Free ht^sU^. Keig tor, 
6641 Tfdfenater Dnve Nnrinlk. Virg^ 235Cft 



SMALL FOUNDRY Fracas. SugsfHwg Free htalua. 
Pyromte Products. 3^ft tout TSh Ai'enue. A/lnwia 

85041 



SILVO Hartfwara, IBS Pa^e Hand £ Pn#n TteV Cn-mog 
51 .00. fopt -PM-a-*. Z20S H-chnteiid SI, F*ladete*>^ r PA 
1*125 



r METAL Cutting LSI ha SB 7 . 25 . Tn- 3 . i£G 45 Prpdnr, 
Indurfftiy, CA 91746 



STfPL, s, AlunworiK CaLalog: E1.0D. MBM, 3719 
Frentefit, Oboags. IL 60613 



BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT 

G jara.nNyid Cweteg 6i i;Helund«bteP. CemeftM. De^ 44^ 
to 66, Bi ’jiul. WisLunain 5AiD4 



flftASS, Sr#et. AJumr^ns. Slemie^s. Acsy^c, Nyton, Teton. 
NO ffluiktiurn. C^kig S1.» tfWundeble: U^TalS, to 
1 1 204, Ciayten. 140 63'M 



STEEL, ALrniwHjm, Brttu— Sheet. Bar Shopi BuPplM- 
Plan&. Write: qei, RR1, to i«g. Curoeron, IL €1423- 



NW SAW BLADES iny arZ# SAVE Z&m EUROPEAN 
Wand end Mtfd Wgritwig Uedunery. Free WlMmaiton. 
MKfimgry,, Scift® ft. 1 ® S^XITO Bead, PslCflOQue, *NT 

11772 



1W OMtessgft LJited and foeerrtted toecea Evety- 
Thirg Im^spnabte. 64DD mm^DQ. to 079^13. Fasrito. CA 
94530 



BEL5AW SHARP-ALL OWNERS SM te 60S m nwne- 
bqrr.d wriest. Cftes. belts., inn#. Fraac«a»g ftnittediate jdap- 
mens. Wmdro«l 5 l 8 «. D#p 1 H 2 IJ, 2049 Tevf.it*. Kansas City, 
MO 64106 |S 0 Q) 621 ' 6 U 1 



HIGH QUALITY tGOLS! OuosMidini buys ^ brnm 
wtiotesai# inagn?-! *0 m- socket mw & t -4 drru« 17 . 00 , 
3Spc. dnvn yurt Si 9.00 Or-der Now! Cmcft dr Mijcwy 
Ordtff Ppe. TG0SR3K Inc.. P.O. Bqjt 25ft, Coteaitei Ctty. 
Afimn* 66021 



' SHARPENERS REPORT"' Manlfily N fflWl- 
sng GwdrtooN. Wa.-- Chart. &Md ter bruchuro Skog 
CiMTfyanj.. fopt Pft. P.O. 22659 . M:rVi*ftb£»lii. MN 55433 

CATALOG— MM* Md 51.00. T.Wf. 

Ir-^fes MW Bartett, Minneaula 5&Jn 



ENimiY SAVING 



5 tAV>i Eneryy arxt Extendi LigfH iStift up te I 0 O T row. 
CSM&. to 507, Laurel. Fla. 33545 



^CenCinued on n«Ml page) 



ENERGY SAVING 

SOLAR, ORCENHOUSE, A NO ENERGY SAVING 
PRODUCTS CATALOG! 

COMPONENTS, C^if^e B8 fss^, IS sec 

fan*. Qur 1 In i^af! Qrrtm- IiwYi nne tKperE fikJHM — E'ir 
effiFT^v i lar^nyl fly Mwhfl rWteT l»u»! Send ll _0D 

toftpflid, Sct4aj GMfwnenfci Cafpe^ifi. Dept. M. P.O. to 
m Manthwtvf. nh mot 



W% Stt^tga &n fcite* and hem l&r shr?**w 
$100 anrually - Easy to install. Ccmpieie ' Waler-nsor Na«d 
a nmdructiom. IWh Guaranteed 12 SSeedi, Hsgpef Hgus*. 
to 326 , Smm, HA CiSTfl 

LOW VOLTAGE LIGHTING- SAVE B0% Replace £*pefl- 
srvfl frfialrtn Rflan Bulbs with L£-wO:>LI Slj|-*cate BulPL. 
Ouick, Euy, Sale Kr tor € Lights St 7 95 npd. Tnrihi-lite. to 
725E, CuramChrip, CA 91 7SMJ725 

REDUCE CENTRAL A* BILtSl^W «*0ow. BASE. 

3010 Rspoe^ee Cflftturibus, ktidiana 4 7203 



TORN VOW WATERBED HEATER OFF! STAY WARM 
,, . COMFORTABLE. it.OD. GPH-PM. 1774 Gamam SL» 
qfeyto V*iA, CA 90010 



SOLAR & ALTERNATE ENERGY 



WIND-ELECTRIC SYSTEMS. PeSttTlfld. iTiIrS! eflEte!»l, 
C£rx i ettetfrrt. e^en^y rtflrdLle automate oparalun. aulpui 
5 foj tsQOKW. GofhpMa rftfa. S3. — Vafcuibte Dwirfaitorahtpa. 
Inlaii ji.HJiiai En*rfy Syfllenii. 119- E. Lucy St. Fionas City. 
PL33G34 



SUlLO SOLAR WATER HEATER Dwtelsti Fl&jya $10.00. 
Rfchard&, to 347. Cn*npond. NY 10517 



HEATING. FUEL SAVERS 



INSTALL nw Dwnf^r^pncafi^. wOOd-buMing, Hea, , >ite6ef 
Brand Fiftiptocg. Wfi> fihf ne*1 day - Aflyutlfilti - AS U.L. 
hhitlivk: prbdurfL. 3tf>d SASE tn-rj p*ac» 0> tfceteh to' Heme 
Crafts. Irw. , 700 RailriaMS A*e W. ftadykat. «. Y. 1 1 704 



MODIFIED Furnace S*vM Heal. S4.00 H. Decker. Bun 
27202, Milwaukee Wi 53227 



HOME CRAFTSMAN 



TOYMAKERS! Free cart a tog . . paflen’.*. wheels, 

dowels. p&?m a supplies' Hurry!' Morgan. P0161 1. 1123 
BanS5tow?L Leu«s*ilie. Kentucky 40304. 

OVER 76 PATTERNSI Erfoy Mailing Pkj M rte Wooden 
f&ys. htoitseftcilii AoctfE&oiw^. PLUS 'Shop Secrete". 
Only S5.QQ AoceHs (P-64K Box 2S2. Danvers.. MA Oi &23 



WOODEN Toy pm rtPmrtt. Fun With Wttd Cttoq 
11 00- HUwprfl CO.l CHnpl PM, BC- 442, N*» Afteny, IN 
471 SO 



UNFINISHED pictofa *+a'Yw rCruu«>np. Factory ctoseoul. 
50% dtoynl 200 ®rytoB Wnte Japs, 1 ^B-^F S m&m North. 
HQ^JffcS, MM 553*3 



HAKE TOY^ Ptona. Mp* HlrdwMd WNnal^. Parts, 

• 45 - OAtotog 11 . 00 - Osrry Tf*fj TpyS s De&t^rtt, OP*& 

4371A- 



WORLD'S LARGEST CATALOG? Three psuhOS 704 
TOd, Su^y. Matlw* kTugiruda $5-63. 
RnlunrtiiWr VAiKlhijll PM-fl$4, Jn'tosdn City. Ywk 

13790 



WOOOCfiAfT PATTERNS, WiralmiJ^ WAhing Wfilln. fiito 
Houses, FdeOtYS. Flying £Xm^£. Pbr^ssml, CK/Uto PSan|®rfl. 
Qmm C44H*. 11^*0 27 Ftorth, DeWTg, 

Mirmgrj 4AA20 

FAYOflTTE WOOD TOYS, PaHemis, Paras, Wheels, Cata- 
log $1. tcm Art Jays, Bo* 62SM, Lytsden. Wasfh. 99254 



FREE Ce^ftfcg Fufnitur# P^gng. Flw^iaJi'UM. 4 g Lrkwoii. 
y#S¥wdjd, NJ 07W5 



KILN OfllED HARDWOODS 55Q Ai^S, L ae >S1irgs J t 3 
Hwstwsocts. *3S icswell Hsd H^ud, Eeyjiwn. Vor^ 
11760- 



WOODWORKERS: Hake si 00.00 every Saturday -hjh 
shop scraps^ CcuTipiate iipsfnxlicins IS Oft Woodscenes, 4kw 
744E. Otfqm Ctiy, Ofegoo S7D45 



3S WMMN TOY PATTI RlfS? - Cara, Tmcks, Grarfer. 
Etezer. Trairy. Airplarwar 16 » - FRANKS, i OTP» Smnd, 
Bwwib MS 



WOODWORKERS - IDEAL HOME BUSINESS. FREE 
BROCHURE! Pir* Shs^ 7SHC . Wesl ^da^TSire. NH 
D34S0 



WOODEN T^ P#rts, P^nipns D mm. 604- Al's Fhr^ 
WfifKA, Beg 2238, Lake Hc^ateWif , N J. 07B49 



SOLID WALNUT BOOKCASE *m. Ssrad S3.Q0 Pgr 
Dwipitl. ZAl Walnut Sfeg. 3563 Wurth 0 « 4 <kr Drive, 
ChwtaftWi. W,V. 25302 



BUNKBEDS Ptasas. IhstnjcUtjrs. Bdra Slrang. Easy Ta 

Geild, 12.00 &W 5. Nonant'jm. MA 02l95 



HOW TO HAKE WIND CHIMES AWiO MONEY N+^ratel 
Inatojchoria ©C Er^-ejprtsea, to 435 PM 6 . ©ac&h. 

M-ch. 49617 



PICNIC TABLE PLANS EASY TO READ- EIGHT SIDED 
I4.M, SIX SIDED Si.H, FIVE SIDED $2.S0, ALL THREE 
17.50. SEND CHECK OR U.D.. RAJ OF DESIGNS, P.O. 
BOX H4M. LOUISVILLE, KENTUCKY 40258. 



eOOMERANCSl REALIZE PLANS ,.lmo 20". eaeity 

rnBKtaprewffi da^ng Ft^i S 3 . 0 & Y^rg fgr PHtfT'prc 4 fl k 

tomeranphlan. 306P Part.. Monroe. LA 7l3ftl 



BATTERY CLOCK MOVEMENTS- B*tO» 
fl- E^Si Q^y Cantos $1 00 ^rflurKl^j. Yank^t, to 
20., Tftomp&an, CuTB>«n:ttL-E 00277 

FOLKAHT YOU CAN BUILD horn S£f££ wood Over 35 
pfldWflS tdfTfpriafe with !hSl,-udHlrtS. $3.00. Birktoia VtiuMan 
Ben 24-7P2. F-Blttl. P#C 2BS41 



AMAZWa P^ RiUFtorTi Man Poal fiS.M P.P- 
Sw^HVflf Sdk 57 , Mima M.Y. 1 3 1 1 £ 



CATALOG FULL-SIZE FURNITURE PLANS — 12.02. 
Relundati: irth iwsl ofoer Tra®tiaTal, tarty Amancan. mar 
iTQ! Furnfeir Desi^hs 5426 Sheirnao Db0 CP-M. 
Evanston. IHmrte 6020V 



WOODEN PATTERNS- Ciblaoy v* uve- 50 availaiHe Xlara 
and fourth ng tostojrtona tor wood loyi, hirnHiAe, anllqiM, 
aid nute. Sand Si ffi tratiaidabtel. J.3. Eniafpsiids, F.O. Bu« 
1965i. Rfichestef, NY 14&1B 



FANTASTIC ioabhg fe&»deiilial DOCK plains, Muelretod 
ikih*“ tJooK delei^ fftBE ADSGO, to S 772 f. 
Savaonah. Georgia 31 4 H -5772 



WOOP r WtfOOPWFQflKJNG 



CUTiST wy «Yer. vtaJkihg. “waddhng, woooan duck alaa 
■clirnbflg dear, ter ©tana send $4.B0 to. Heelop's, P.0, to 
3202A. Ouden. UT S44D9 

FPEEcaMtog!. TDinha^irag ^enewir^sanHTgs^ie^ 
Fumihin? woodworks fcggk*. eKwelg, foyttons, N^ 1 - 
anas. shakw pitgai mug pegs, cwm P^l M 10, 

1123 BAMsPtou^i. Ldliv&i. Kefitudr^ 4 0204. 



WOODEN Toya foader Ls-itf Flans 11.00. U.S. Curren- 

cy only. WwxJMches g. Toys. Bon 514. L&ake. Mtchigan 
4K5i 



STAINLESS Stuei And Br,1Si?,. Scrwws Antf ftoSg S-Pibl 
OuanWies, Free Catalog. Elwick.. Dufif 51 3. ^30 Woods l*m. 
Sdn^h^ile, N J 00033 



FREE 04O£hura yiniC|L£e Itome For The Wood&aFfrm&n. to 
133, North Arttefoore, WuV 02781 



RAPE Veneera. Fotetfo. Doffieslic- Custom 1-ply Faces. 
2 -liiy BuHa. Plywood. Wak&ane«:ng. TaKetopa. Coera. Wood 
Gallery, to S7. Floyd KnoU*. lm 471 19. B12-a23-35B5, 
24-itoura Everyday. 



PLAN!, HLUEPmftTtS. PROJECTS 



GARDEN SHED. Ftim* $5.00 AUnchwefy Qt^nrxl mulh 
pL-poae- bi*Klihg. Su'd tor yo;vaeir, er to Hansen 
£Qf*mj&toM. 51200 &H*»gtor.. M‘ 4&O07 

PICKUP 6EDLI HER PLANS, hortigr -Domfrihc ^n»av- 
e&e Linera, Ca/patod>. Padded. Uercfi Storage Sleeper, 
H0.0O. Starts Make, Mooel. ShortLorg Wheetoasa. 
Feartherted^, 6oi( B02B. Motule, ^a. 3660B. 



BUILD STURDY WORKBENCH ter Li^yr JS.Qd, CornrMh 
inlo:-i^[un S2.Q0 Kroner Eat., to 1Q7, Gra^s P.nvv 
Oregon 97526 



MLT-dlw e^id&i S 5 00 K. Reed, Rl 1 , to 203 , 
Mtsanopy, FNl 3 Z 0 B 7 . 



SAWMILL, Ryitf Ckmnwnaiil Uj^ Ik aSmffiH 

Ncrihtftg. Free lntormw!khi. SDS Inc. EAh?^ Viate Gntorado 
81211-1183 



FREE Iflicul shetle 1 pla-i Safld tell-addrenstd $mrnued 
enwrtope Vance. Bog 485. kteha Falls, Idst-to 



CONVERT THflEt-PHASE UBUCDON MOTORS to m- 
gN-phiM, 220V. 1-25 HP. iLR-torqoe. S6.D0 &*#*. RcHary 
Con^ler Spwassis, to 1362. WashKigtofl. C.C 20013 



tSQ LB- Cap^piiy A ^ Ccm^rdsaor Rof UrnSer 126.00 For 
Plan?, Send lf-00 To; C&frpfBBMr, H2z57 H man Crnde. 
Lm Prtk. RA 33403 



HUMANE, ALL WDQD, SMALL BIRD TRAP. G&rop% le 
plans. $200 plus LEASE. 951 East Grand, San Ga L^d. CA 
#1776 



FOR THE HOME 



SPRING FflESH 2op wfrtw RerruTi/i? ^19^-vg lasto 
Chonhfi arid Bac'e-ia. iDifttrirxifsie^ Net^edj Send ftisiTbswri 
Lee Stoveha&fl. HR 1, to 42. Qakk-v- 

£774fl 



STAY nfg^H, Custom m:irta nlunin.irr rrv^ up arjg. nflnn 
wiftflo* Eizes, an deoton requred To. L«*wsEy a 410Mrmtmey 
fid. Ketoiwa. B.C., Can*da_ V1X 1A2. Fer F tm Esrrinwn 



CARPET A ROOM FOR UNDER tJ3 COMPLETE! Fdf the 
9ed lnyHtnw0 You'll Eww MM Send U K to-: Ul 
i,ptarpf«» 5 , P.O- to S*n ipipgu, Gs^nraie SS 730 

LOW VOLTAGE LfGNTINfr SAVE fifl% Hepto Eip*n~ 

gwe Soal^l Bfl.im ELiIbn wsSF Lnv«-Cnsri S'sindsL'd Bi.'hs 
Quick. Euy. 5*N Kit tor 0 L^ht*, Free Iflkvmartton. 
Thrtffi-LHe, to 726M. CuCattKn^a. CA B173CHI7Z5 

AM AZU4G ALL-PURPOSE UlftACLE CLOTH cteanamd 
po?siies lunvhrre, uiNer, bread, is^elry and wontW HuncNeda 
Ml r^m' Oh!y 51 0G prepaid M T^3 , 1 520 *kx*h B-cac. P.O. 
to 563t0 L Phrlateirfila. PennsyWora 191 02 

LEVOLOR MINFB LINDS A VERTICALS. WOOD BLINDS; 

5 O 0 GS. on, Mt & Vraa, 5 VD 0 1 fta?ujidsP&B). Blind! Ua^ns. 
to 241570 . Memptws. IN 30124-1570 



HOME BUfLOING & REMODELING 



LOG iiix TVrU, VadL L Guay Build Il-i ulrioal Nulh.i^ Free 
Iriks.^naUiri, SDS. Inc . Bjena, V>ata r Cclarao^ B1211-1 1B9 



BUILDING 7 REHODEUNGT lllistratvd ManuJ De-scrtm 
*4grMffy-RflWTg, t To Cpmn>Sn PrfiWramu 

Only 16.0Q PO^rp^J- UOnvyfortck FRL^ lnH0nrt*. 

bOfi. ..my™ qR4 m*Mn lll. inis B2448 



FREE! Buikl ng books Catalog Plus t4ewaiettee. fknkfef. 
Bo* 73 im Sanrta barbafa. GA 93102 



HAVE You Sm THRESHOLD M*g*iint7 » to Wrlrr 
And A«k Fcr Frw OJpYv Enctos^ 11 .00 For PpSlegfl 6 Mpn- 
rfing. TtirwhnN, to GoJumf^. MQ A Mmst 

Ljrx|ue Mpfluin* Fpr Cur^c^ntiou? Humeowraers A Thcqw 
Dppimg Hmr Ownership. 



PLASTICS 



CAt-TOLITi LiqLsd Plastic* Crystal) a lea?, eoto 1 *. F«tr tee- 
ing amtedMing, Gtertlnfli. Nder^asa^ig. vi ^iduslry. la&orarto- 
nee. craft earn. Rejsodue* vow dfrt^ns wrth our mold 
naiei als. Cartatog $ 1 . 00 . CASTOLfTE, DmX. ftlGPM. to 
391, Woods4oof. iL &Xmm. 

BODY PUTTY TEXTBOOK . y:;-.|r 1 W rJIr- 

t^xiasy, iirL-ltiiL'n: iixIuhI ■ kl 1 m!nriia$ CcUksIpIk inglru^umg. fJS 
P80H 510.00 W DelaiK tree. Wills 32770 Via riel V*n* 4J. 
Valley CfoPlfif. CA. 32082 



OO rr YOURSELF 



UHIQUE. Coverac Bidte Bite Fatter Plans 52.00 
SwTFoae. 2327 Deo SL, S^nngliefcl. Oregon 97477 

16 W CATALOGS Fv^y SuPtci Inwabte 1 -' Many 
FREEf ^ipctiory 14.00. estate^ Gatore. 7tl4-L Spnng#»eld 
VcageL Bpnngtetd, VA 22162. 

SAVE on terta lor iJjnwnmcrwwrif. Mmifei5fe«5, KftNa, Cham- 
ruws SvtuU Engm THOUSANDS OF PARTS. Sr rd $3,00 
Fdi CaUlc-g Sac Gn ■ F‘ : 1 - -1 : n . P.O Bcm ?Al. Snmrr^'i'ki. M^ng 
02145 



UPHOLSTERING SUPPLIES $1.00 tor Prices. Valet y 
Products, to 565P, LatlY6p VAflfle, Mwh. 4SO76-OS60 

WATERS EOS I Pto and Araswy $1 CO 

WAiprueds, 1210A T Sm, Va^xuwir. WA ^*61 

UPHOLSTERY AND CANING Sjppi^s QaUhv] $125 
(RelunftaUfrj. 3ack s Upidlscery and Caning Sup^ich. Dipl- 
PM. Qsrtfogfi. II. 60543 

BACKGROUND MU5IC Inexpensively Via Heating Dtria. 
E6.50. S-143, P.O. to SOB70. ftiaheffl Hstb, CaWamia 
S2W6 



NEW1 . . . REPAIR ANY TV... EASY. Write, Re»Wd». Rl 
3 Dun 601 BE, Dtivtfa WA BSH4 



BUILD PROFESSIONAL IHGROUHD SWIMMNG POOL 

. easy . inexpBnsrve. Wr^e-llans. toe 12763 Lata 
Cha?iea.LA. 7ftfli2. 



ORNAMENTAL IRON, final ^-r.-4Li nith in^Kin- 

Bive bender. Uadutar ugiaam. Writs: Fvdi, Ekn 10001$. 
See^unienld. Cei iD' iia KB '5 



Suntanning wad^it CEimpmur t:uiim g wnm; pian^ 

510.00 Y.1MTAN5 “904 - 1245 ■ 12 A-rt-nte SW. Calgary 

«IP- rjc on 



WHOLESALE TOOLS, aupPNj*, equi^ncnl Fpr .nr^lry. 
ratm, and home. Tteusands nl dems, ocMog $1 .Q0 rahinded 
anlh oteer. Evergladea Supply PW6, 13241 B^ygn, 
Ld«ahaichte, Fla. 33479 



EASY, Suiki yOuf Q^ia pajjpCtinn T U. S^vg! EetnugsKMte. *irt 
Cmr-'a.-is. Lena ana Siinpe ln5twuL-txan$v Nnw Only $14.15 
PPD, Modeyfoack Guarantee. M&e GaSard?. 544Ci*w$te-5i.. 
Start en Wand, NY toot® 



CENTRAL VACUUM SYSTEM. Pfiw®mBu« wHn 2 
Easy inslalia^ion Defied inaHuctiona, WhdieBale Pntea. 
Vicu.Kaeen PO. to JSftfD. RtchmocKt. VA 23225. 
f804F27S.®6# Gnll*pi 



WRITE A LEGAL WILL WITHOUT A LAWYER. Fr W 

tet&ls. ’Lsm mmm. MOeM. tolder. CO 00307 



IC^ridmrtd pad p*g*} 



POPULAR MECHANICS - JUNE W l« 




DO IT YOURSELF 

iCunlinufed PrCwTi pr&CJfldlng p*$*l 

DHCOUHT CATALOG: CnainsawE. Wee*. Log- 
sp^tm-s, Moiaic^cla, Small Engine, pans, 

accessories t$l.QQ). M a scorer & Supply. to 157-PM6. 

tomastw. Wl 5*426. 

1 400 Catena hsied and U-escn£i*d. Souroea for Everything 
Inmgiria&ie H.CH Ma«te*iog, to 873- F. Fafirte*. CA 
94ff». 



ELECTRDPLATWQ. Complete amateur's twtoonv A" 
metals Etec&Dpfwte n^eteilio^rin^ US, S>etiil& 

ire*. Tsopte. to 95-RJ. Paftn Sag 1 , FtortfSa 32S05. 

32TY TIPS 52.00 Couk: Mean A Betflw Picture Gen*] Save 
You! Many Debars By Eliminating Sane TV And Antenna S»- 
vi»ffWri Cells. TVT PiUHcaSlC^ Rf. 3 Bd3? £77, Netfbfltfri. 
T mo. 38059 

BUILD dmi Portable to- ELCto* Gi« .miter S5G Cam- 
piato Piar\a Si 0. to 3 1 . toerfcr. H6 &83 16 

™S™EEv Pit BARBECUE, 

dYMMd wfh. uvurythin^ Fnn jy- cWtWKn to i*dp« kv 
tiiKiky.in: terh*cv«- 59 50 Marion Baftaecua, 729- Mew- 
@ke*i, Maun, Kwhdty 42064. 

SELLING YOUR HOMEt H CouM &e Worth Thousands 
Mow. PrateMiontf Sera’s Teite A4! 15.00. Landmark, 26a? 
Did Lebanon Rd. r ^asiri^e. T*j 37214 

riANDSTHIPPING AND ftEFlNIEtitNG wood. Laam to« 
$3.00. 3o* ' 4302. Mi^a„kae. Wraeorwi 53214 

LIVING ROOM FURHITUflE PLANS. SASE ter detail a. 
Designed D«my. 51 4 West Linden. Gcwur tf Ate***. i*shp 
83814 

COMPLETE In-Ground Swimming Pdc 4 Krt& from Si 685. (W. 
Free tochide and Pn&p L^st, BumetS. 460 ^ Ekinkemii, Npr?h 
Utle RocN, Arkarasaa 7Ji M& 

automated gate plans i^m #**ctric g>r^* 
■opena* 110 E.T- Hdfiicsns, to 1333. Lantaaiaf, -CA 
43434 

PVC FURNITURE GRAPE Pip* Fating* Stings Cushions. 
Plans Mm* Quality FVQ FunHur*. $and |LB For InFo- 
yite-«diMtyn. 153112 Hfemlingte!, Beach, Oft 

9^M9. 714-«flr5i3e. 



REPRODUCTION MOLDS 



LEAD SOLDIER HOLDS. Scarce CHI, WWi, Camor 
F*nla*y- IHustratod Hrochne $1.00 (RetundaMa). Dunkww. 
C#v*f1. TX 77137 



ARTS, CRAFTS, SUPPLIES 



'GETTIMG Starwd m siamoO Glass" $1.«®. Whitt*™*, 
to 2065T, Hanover, Mass. 0233© 

LEATHERCFUFT SuPPllM CaAafcig, H OO |i*farvi;itiln| 
Crelel-LS, 1309 T6N r Shemien, T*. 75*090 

STAINED GLASS SUPPLIES . ixCEflNfiSUPGIl CATAr 
LOG- PM 13.00. CORM-ShOlES WOUffTflieS. 50* 1, 
SECOND, BOSTON* Hiaqqi^. 

e' VERTTH liKS Vrvij NflBTl Osasa Calsiiug S- D3 

Cratenrarr*. 1?i Man, htyiidi, NY 

10960 



STAINED 0 LASS SUPPLIES Qnrrtr^ QmUkft 12.60 
himtelH*K Swahin* Olaw^Hi?. 30&O Haiteni, Defri CT, 
BrftalD. NY H2iS 



CARTOON IMG, COMMERCIAL ARTS, 
SIGN PAfNTING 



5JGN PaintiruB - Easy ?mpfhdr! Fr^n Ktateirt 

Comp^ry. CRf.giilinvn, Miksuum 65023 

CARTOON Fu«’ and Moiwy M :V-e* Cartw*. 

to «614A DfltroiL Michigan 46240 

35 LESSON cartooning course C^rtooraflil's Mb Q0T.m. 
both $4.00 Hanmai>. to 303S7, Unwin, Nefeas k& 
m$£34m? 

MODERN ClPtwnin^ a A^h\ Liy rtAil. Wrhe FOf irfrfl- bii- 
Oh ufe, Carti?0*»4rfcrrt&. to 2E31Y, BfjifilWd, Com. 06405 

CABTOONUtt^ Mdnty, l^n, popuMlyM! Lsam by man. 
Free bwktel |< l Carioor .'ig. 72 Kendal, T&Qnio. Canada V5H 
1L9 



MODELS. MODELS SUPPLIES 



HADID CONTROL- Air0lane5. Boats. Sup- 

ito ESig Di&ocurii Catalog $5.CD I Hpf„nda ; 3ier. vcdeters 
Supply, to 71 B6, Mpe4gorT»fy. AL 36107. 

FI HI NO CIVIL WAR Model CANNON Piw Calflog ti*e. 
iawen-PiWa4. to 692. Shah™. Fi«. 32S79 



TOYS, GAMES, RJTtS, PUZZLES, 
NOVELTIES 



PU+TTLE - HqUnr.n- r-w na s zn cne - atlriLi.vc 51“ SsO 
to 33 » 1 . CclDra-ia 6 S 233 



POPULAft MECHANICS - JUNE I5B4 



MAGIC TTTrCKS. JOKES , 
VENTRILOQUISM 



LEAHN VCHIHlUHUHir <?iwrvrtndi Inshwftm. Sup- 
pU£±, DUMMIES. Inlb-n-iifan FrrMi' Mnhfir, to 4^ PM 
URiotefi, Cnkrtdo &D1&G-, 

FHEE1 Wnrid's Leading (Sk»eify Ca^Sog. 160& Jnfa&a. 
T?»ca,-E. Sennet, 3ahrraorvSirirth.C-6013, Ml. 

damm. Ml 46043 



now res * coLiFcnoNs 



NAZI *ar SDUvenra- FP£E ilkis4raSed oataoq. DeTH to 
31 ZMPS. Hmoiuhj. Hapeii 

TOT SOLDIER HOLDS. Make riililii'y. ::hfe:: lig- 

urei. PrafitaMe - hmr Free iPemtalien. Caiiir^s. R.Q. to 
34*2-™. Longwood, FL 3Z75D. 

HILITAHY Mfctflh CdUlilK:.j« 50 1 YuiKly SubiWplign 
S4.5D. Vetun. to 13S?™. Eaw*rfl NY 1151 0-1317 



DECALS, EMBLEMS, PATCHES 



G-UANANTEID Lnvwal Embtem ft®»! Free CajlaNsgue 
SbBdn, 01P tene, NYC 1 06i4. (212) 969-6WK 

IGPOUALrTr u S M ap&. ETiD'oidE^ed lie's. 5e»vn 

slrgMs. ScwmrowM Spedlicatorta. 3 XS' Si 7^5. 

4'X0 Bl DO. pcd. Fr*e cafatog Amencan Pag & Bansier 
Inc.. 1349 S Webarfu Owagp, IL 

SAVE 0#^ Buy Patchy Pans 4 Caps F*dc*fy 

Frpt C^ltlgg frm Pricing Emblem Cfl., to 

828 PM. "Jnkan Qity N4 67087 



ANTIQUES, REUCS INDIAN GOODS A 
CURIOS 



AHBOWH£A&S.$l6.M doz Secnat's i-deni^^alxjfi &unle 
SH.01 jspd. A^flad4 Ls 1 40t. SpecTssi'a. D&mimHA, %sO. 
154741 

" FREE Lbti to S*rSM CnJIadM. 30,000 Iftkftn ArMkU, 
Pet*, 9pw*. Ana*, Sim, Budwert. CUde Tr*4ng, to 
668, MirtMfttMrn, AH 71956 

ORIGINAL NANO MADE MeKKin Aztec kJota. 4 ^ 
tadi DecDfafcve CcBeeT^n. Sel of 6. Si9jB 6. Latmt^ade. 
P 0. to 4590. miAm*. Tw«s ^501 



STAMP COLLECTING 



Pfl££! wortdw^de Sart¥t nnijdLFe, W Me. to 

243#$A, Intfwwlq, m 4$224 

B0 YEARS GU IfflMA diftertnl United Stare ft, Mr fifty 
year* ekJ— 25g wHii apprevai*. Jaaen, 80k C11-R New 
Hcenetle, Ne* Ywk 1 0BG4 

GREAT -Gift *nro with ifl purtfiSM-Nw Unilad Sleins 

approvals end *?S 5*n ce ISe tftr hi^dlirig. T>^ 

lump Bnilkqua, P.Q. to 458, NUdisen, NJ 07440 

BREATHTAKING touljful. 50 Dinertm imw Monw pi(- 
kviah eemnuffwadvea arty *1.50 with mint eomptarie set 
approrala, P^oda. Bcn 132P, ^dnefy, Gtno 45365 

OLD U.S. Stanw w* Appr^ai. Cheeiar. to 1&356G. 

PhiledefcdiB. PA ^&H1. 



Pft£l ■ u. 5 DisiCwnt CddAki^e. 3h«liQn. to &4?B. M$rth 
Mto, Fte- 331 11- 



FREE U.S, Mint Set Appeal* HikKb'fl^id. to 4867, 
Santa Clara. GaW^nia 9»>t 



IPO U S. 2 i€. AcprewaS. todtey. to 4 t$P. 

MK*qrfhi^, VA 23413 



lit Ler^fi Pironelf &0F when m queuing 'MjrtflwHaj 
WP^ill Bnnnt. P.Q Bck 210244. OaJI^. TH 752? 1 

TWOSL 0 ^Ade Slamps rnounfeed m bot?Ka on epprweJ Ke 
and up TRUST STAMP COMPANY, P.Q- Sun iW-P. 
NY tl*35 



50 DIFFERENT Qkt U.S. between 186? and t9GS - $1 ao. 
Etf Reush. 423 ShepantL 44ans ? #U. Qtuo 44907 



FREE Foreign Su^tp price LelS w&* Eergain Apgxweta 
CK Stamps 17902 Martte* JwmH. CA 92035 

CANADA- 50 ditt^nm 25 f. Appm^raQ^hy. to 1 -C, 
^unia, Ontario, Canada NTT 7K8 

"iNVEfiTE D ER ROR ' • 1» C^m Uni|*d &ipii«s 50c 
ippro^ala Luuy. P.Q. to 7<3$8, toin^. MQ 

smr 



BARGAIN ICC Worb-wide 5lan?RS25e. Ql4IiIv App-Ovali 
R. Pari:^ Ben 143, West BroeMieid, MA 01555 



». DtPFESENT Dm US toanue Stamp* $>06 
Wnchealer Stamps, to ISffi. SAiin^Nild. C^iu 44^7 

FREE SuJpnse OSiibUn *i1h appHMraJa. Goulc. Eo^ 21 30. 

PeleJLjflsa. CA 84051 



2SDmREHT FOREIGN STAMPS IM SPARKUMG WHT 
CONDITION, lit WITH APPROVALS. RALPH HAD LEV, 
E7S15 SPRINGHILL BELL4FRE. OHIO 43945 



FREE 1 00 witti M¥#sfcing1pr>, 

fir.:.: 31977 -P, W^haipUh-v DC 26633 



LQOK1 104 DfFFEHEffT WORLDWIDE STAMPS 23* 

Approbate. Gelbes to 1513M6, Humjngton Beach. CA 

92647 



U.S. in wrrvfttmcznilive U$cki 11.641 App^vai; 
■Gordon Dawaon, Cerrtoecn^k, N H. ■CGSSS 



EXOTIC ANIMALS 25* Wbridwd* Az^:ri>H-:il::. Bmnll. g&$ 
Nodh Lamar, Suite- 1 B5, AusSir^ TerEh 787S3 



ONLY Pqnroes Pe? Sla nr® From 5e To 25e EatSi. For 
A^dwwte Appiwefe Build Tour Goseolen Ea atf And £co- 
nfirracally. Hnlkmc*. to 372. NforKSun. N.8 Canada, ElC 
!M 



Sfl MINT R.-it:.ih Cuk?nK3* WTlh ftfjroiva^ MiC-Atlaiiiia 
Susi^jh, to 475, Edgewflpr, MD 2SB37 



-WHOLESALE 1 ' U.S - Fo^tgn Pri^^E and rjMIr^ Free' 
Everyth -ig Guarameea Nd Appr-^w^. Sn h nnKMw. Rn* 1 24ft. 
G^and FSapKis, Mtehig®i +956 1 



FREE tofrKn U.S . Cenacle #D Fg. Lisl. ^eque^ l or^h 
N*r &yJMins. BrOdtei. to 65 Bnx»4yr!. N.7. 11229 

300 Woric^iM 60* io- a^pruva' ap^M^nr*. &und teany- V- 
MaRTIN. P.Q.e 245. mw Vote, NY 10022 



50 PICTORIALS 25* when Low Priced Foreign 

Si«mrd Kikti. 8d« 2^#Y. tomglum, WA 

98227 



FREE 100 Canada wtfh req irfrtt qi Wcrid WVte Aflpfuvute. 
feirwrs, P.O, to 5667, Ban Mateo, Ci$i. 84*0? 



free Over $2 (W Catalog Value Mini F o eigr Ecartps w^h 
yotA Request Tor personated U.S. and Foretgr appre^et*. 
Ccfianie. to 121 H Atbasny. NY 12212 

1 H? Wqndwstei Sump*. 25 e Wrm- Eijotsug Apcmovais, A Afl 
5ESfrtJ4s C6h?p8ny, P.Q. to »71. Sun CVy. AZ 91373 



25 DIFFER ENT oKter U.S. IOC^iwwA. Hill Co., to 
51 De'iance.Olito 43512 



WALT DISNEY ChfUCUr* 11»4 SiamnerOtyiTvcCotac- 
Udh — Fr&e! Appiivaii Willinm Deuma. Plwma^qod. 
VKpirtA 28164 



COINS, TOUINS, CURflENCV 



MEXICAN 15 COIN. Only $?.0& Ai™l Pmri, ^mtur. 
A^flddA- PdiEaJ 4=367, kiihniL Ctui, QsuJnm -Meimo 



PHOTOS & PHOTO WPFUH 



DUPLICATING Super ft, S$*mn, l$mnn. Fw Cetaxig: 

35mm, Bitter A, St<steQ. Superior. 4*43^7. 

V'l'fi -fi. Chirac ihtnifi ^MID. E:i[dbli::hL‘d lft^ 



PLAYS, SONGS, MANlUOTim 



POEMS. fiGfrgr. W#?rtod Fr^ F)*»idirv. , PbUtfllwiB. 
Bro^dwffy Mdct’C Froducdona. Sok 743ePM, S*raaoIa, FL 
33576 



FREE Sfin^wibrig toLI TcsflS to 

25505™. Na$hviie, TN. 37262 



MUSIC iNSTHUCnONS ft INSTRUMENTS 

ACCQRDfrON Tcp tonds. CoidOYCBi . Buy Chflea. Tremerv 
doo* BiflcbttfiU. Trades acwpled Free DrotfHjre. PM. 
A™ndKiii'Q'-Hama. 16 We^ sg«s Slraer. Ne* Yort_ NY 
i»n 



CATALOG Fs?r Rsapa^-firB, ol Slrmg^d Inatnjmenta, 

Impe^tad Ttmawcnd, Tnnla t V?)rniyhtES, Paris, ArH^pFura, 
Smnoa. Caaw Eur^p^aii Inafe^menly, E<>vs. As^mtbttf 
Vdoj^^ Carved VioJn KA, Catalog I s .49. Includes 1C^ Dra- 

ebtjm QtoVHli^p. i*pnptipryil Viglm Ccsrpanv. Ud , &apt 
GF. 4028 VM BthDLdrc Art., Balinmc V.D ?1^1| 



PIANOS, PUXYEH5. PUMP ORGANS- Rn--.nl- nnrl repair. 
Catalog c4 - Ho*-To" tucks, 12.00 n«Aud«MX V**t*J Pim. 
Yestal it, Ne# Yort 13*50 



VIOLIN. Culler, Banjo. Ma/ido^'- Making WdUirinin. Ae^e?- 
ee$U5, Socks, heno Tideng K is Caial^ 11 ,06- triLcrnfriKxi.il 
Luiriiws Supply, to 15*44 . Tufca, 0 « 74150 

ACCORDtONS. NEW. USED. ESatltfe, elect ?*rt£, Cd«lu- 
^eswB. concertmes. Sullen toe*, Hohnefa We Buy. SaH. 
T r ade. Excha-Tge. Repair. Time, 54 Years E>®erierTce„ if Dea^ 
^ unpwLwsaLWtt, Call -IV Write leff Brochumi.: C^tiQuOke 
ACCORD1A44, 1^*4 E- 7 Mite. Deiro*. Ml 4B»5. 
$13427.19$$ 



&UFTAR BUtLDi.RB-. - hvd-tD-hnd qiualrty supplies ol greart 
prig**. Bh<=vj Si, 00 ter tafiaAtg. Sle^an-Mec[>nnald. Bo^ 
flOQM At«jivs, CHt* 45701. 



GUITAR leeaofd. +JD.". i-cctiniral. aa*y 1iri§?nt^yte 
Audio caaeefte, ch«i$. $12.95. T?* Brf/*r- Qcitw. Dm, 
FM1.. P.Q. 3051 784. As^lancL OR 97&20 



SAVE. Compltle Cetalog, Mu&^aj AtctKBOm:*, Gl-inui. 
Miercsiycifies. Peroiiastod. etc 31 .00. ^uper Save Music, Box 
94*. M c. 



(Cnnii-nued on next page} 
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MUSIC INSTRUCTIONS t INSTRUMENTS 

ELECTRIFY PliyST ftanofc, PUfTtp Organs ^Jtddy, InfW- 
fsfcrt 3 tirt% Lrt Silent Suction units. W«te: Lw b&mz, PQ 
to 306F, Cvhwr, Oregon 3T7.H 



FREE Catalog! Kits and CumptoWd. Harp^hivda. Ham- 
mered and AppaJftdaHn dUfci ta**, •gSJrLdhj bat^, marafo- 
itrm. Hughes PiAijir™^, 44i0W*4i CoHa*. PM. Denver, Goto. 
■BGHk*, 



EPUCATIOW A iNSTRUCTtONS 



EARN $tm* WEEKSGhi youi FC C Comme-cai Radio- 
LiCVf4t - Fa si. ifHttpeftSJva! £lectmn&5 Horn® 
SiMdy Frw COMMAND, 0-1 03, to £223.. San 

FqilAw, CA 9 * 12 * 



FULL, RUd Tiron Suiii>£*s n ! Flea Wjrhenna Liam to»! 
SASE The Gronfeite MLLruKcpLv Boa 633. COOS Bay. 
Oregon 4 i 4 » 

SCIENTIFIC Tim^ysSy: Y&ur Kay Td RMrtirti Personal 
Profit Fw Detail* AMT to 767333. fioeweB, GA 3dD?S 



“JETGAS TURBINE GAAKRSJ" ItoMudy eoutw* - 
E^eory. maintenance. fitafftmiifJ — EsUWiSW 1957. 
AMERICAN JET SCHOOL. OepsflnWS PM -3, Darfry, 
•Ain Lana 59B29 :^M.| 3*9-2 lti& 



LEARN Aalutip if awflhe. RetcdS lapet. equipTignl 1 l-rcfl 
•fr^latg ' D'-awrar PM- <100. FtUiOGSe. Mew Me*iCO 6s34l 

ECHECtWE Pirtfe&wm. E*w *- 9 *™? mrfy; to** tte-tet* « 

IflfHH pj n . ca rtfttealft . 1 Litre P h?*ij !3 I ^eiv«i 5 *-^d td r ps TraifAf^ 

Sctwwl, ®ept ep„ P O. to 41 m Uj* Angeles;, CA 90IM1 

LEAftff Se^tno Machine rwfiin«’q> A spnnfTntile T-adfr Easy 
1 d team. Free details. Staring Center. 797 FH. Bach*, &A 
31 Q 79 . 



EXTENSION AM Posi-c^iftrfcBte Awards «i Ptmtswphy, 
An, Science, Solan K-taedtome. Horrwtfpaljky, Rw^ur-cf.. nm? 
4MhWV 30 Efit^ecHB CurraeiiAftrtopa {ainrm»$l.QQ rmlyr^ii^j. 
FteSNaUar. S ushh Criteg* T+thnotoQy, Hiuntetd. Draft] 
5 u¥sgh. England. 

RAWESIHESIA., Hadrsnics. SSoMsftg E.S.P; Courses and 
iupi^i CasatoQ $i 00 [jrafUndablel Esla&kahed 
Z? yfepa. Dap; PM-R. Buce Copen. H*gblt#fcf. DaneM. 
to**>L England HH17 7E*. 



PIANO TUNING PATS Pksrxi fonwg - ElffW «q*n 
sarociM. Learned seedy *1 hptafr Free fcK»ekl« Nltef Bryant 
ScHwL PO. to aS1&3. ^cr^mar^, CA 95i®2q 



LOCKBMmUNGL, Unn^nt*J pr Muter., Gorra^i- 

dtwvia and SMp TrairMg. to: CA 

9S6S1 



FREE 1 20 imgtt Csuem Otportu^^a du<fa - ffhow^ tro^ io 
saifi al horn* ror top paving k*b. &ranton insM^s, S!®IA 
Acteta* da SOaaL We^. fawonto CinMa 1Y3. 



UNIVERSITY DEGREES BY SPECIAL EVALUATION -04 
EXISTING- Js*i ExpeniOte. EiJbCKi^l, A£ntovBfTW 1 t. Fast, 
kmptmhf*. Call (6H-BB3-1 791 J. Or Wrte: 6cw I31SI-T6. 
Columbus, OH <I32U 



UNIVERSITY DEGREES By Mn - ^.ittd.ted Bd^i*L«£ ( 
Pi^^Bns, PtiD 1 ®- Prw F*jt* Havasfed. C*f«fl-PM6. so* 
4F9M6. Twlrt. OK 74147. 



AUTOSUGGESTION. Biep-iea-mng haadquarlara 1 
Ttposi. jacurdi, DukL Oiganhe ^aiavjg in** Researrjfi 
AdAHiifcfv. Bo?: 2*m. Olympia. Wastafnaton 90 SCM 



FREE CATALOG- LE ARN AUCTIONEERING’ NtthvilN 
AwcSnw SchDdl. -233 E- Gb™»p SL , to ITOu D^pamti^nrt 2 , 
LawnanEieftxirH. TN 3ft*B4 

HIGH SCHOOL DIPLOMA AT HOME. NO CLASSES LOW 

cost, intorinaocft FPEL. Cal! ioa tr fl * i -boo-S 0-VBPO nr wnif 
American Sdtwoi, Oapl. f ^0^45. ffSQ E SflftiSL. Ch?Mgo, il. 
60637 



PONT Punt. Vinyl q Rn*t Fr^ to 672, Bt‘ l- d. CT 

06801 



NEW! . . . REPAIR ANv TV . .. . EASY, ^Sc. Ftasaarch. «5. 
3 E3 ok BC1BK. CoLllle. WA Kll 14 



SOOKKEEnNCp Or Acctwnnnfl! Homa-SoMy Plan 
Pt*qak$ Vpg Qiiioitly Ta Do Y&ur Om ttobks ... Of Others. 
AppKprt^Fpi VW«ana. Frea AcctJUJiimg Career Krt.' Wnte: 

Abcoaibig Seboel, De<y PSCM. N^ewppfU Baach. Ca 

90600. 



RilSCH WORLD WIDE COLLEGE OF ALICTtONEEH- 
ma, INC. Wfrtft _?ar^i=f-4fl Y«att. Tafffl SPfln. f**t Ca»- 
k# A&pfPvedi tof VA. -Madec^ Auciqii Umaiy '"FREE"' w*§n 
eivoltoiaftj. Ets -423-5242 - Cd. GttdWi €. taytof. P.0. 
m Sept, 19. Mflipn Crty. m 50401 



LOCKSUlfHiNG- Fn» bt»k. Utckm^m g <rtslMi. Daps 

310 - 094 . LHH* NU 07424 



DRAFTING ib a gn&at «w a Men. women Np piewuB 

espemsnc® ^ -speeutf npedtK? Wi trwn ypy <rt h 

Sparei tariff rifff r?ur^ Wi^e: Npr|1-| Amr- ir.nn SpNigl pi 
Drawling. OepC. PBC54, 44W UNpM B*«h. CA 

9266 ® 



DETECTTYE TRAINING HEA0Q0ARTEHS: Fw Htem* 
stidy EEbcaSeri That Works Ejtpi&ng, Easily LesiniPd Gius 
sal id Cdurt«. C'ptcirna Free Delais-: GLOBAL 

WVE5TIOATION, Box 191 PM, Hanover. MA 0233& 



TRIPLE YOUR INTELLIGENCE! Free Lesson! EOEMP, 
to im* GlMd^rtL CA. ?t74Q 



BECOME BUP1R4HTEUJGENT; L®Srn Wh« Thu 3upf«. 
ifitfffllgflfll Almata Knp*. AfeibMeiy Ff^ciniSKigr $4.00. H. 
Hh»<nn*lm, to 343A. Tffmpls. PA ^95® 



SCHOOU 



WHY NOT INVESTIGATE COMMERCIAL DEEP SEA (NY* 
IMG- AS YOUR CAAfERY Qt#" Graduates am wpnsirg w^nd' 
*tde maHJnf ep!deHe*Tt ^nonsy. Sand 52.00 ^ ieetak^r nnten< 
nip disckj 3 t#w. cmd^Tt^ala. course outline, employment 

instructof. prpgm* Hff£idas?di ^riancid# 

iiwtpci to: D'vn Inftiftrte or Technology. Inc., P.Q. to 
7031 S. Dnpi P*4. SeaitM. WA 99^97 



KIW^Aj 0 ¥M£NT information 



ROCKY MOUNTAIN EMPLOYMENT NEW&LETTERIP 

Cdoradn. kSaho, Montana, Wy&mirig !| EKdus4 s yes3rT^tonzK3 
op^nngn - ALL occupsfiooe - qreg-etl weakly EaipcHon 1 
FREE W FORMATION 5 f IrVemwurtw-L, Si I &N Hancock, 
Ootorado Gokxado 60907. 



JOBS OVERSEAS . u*dutJtr<fi Aaskai. Free Denis 
DIp&jI Emistuyrnai^, Ban 61913PM. 5-dfi Dia^a CalH^ia 
®13S 



RIVERBOATB - TiflS 5 1 5.KM-&60.000 t r Xpfeq*a& tfiiti. 
Work Jnorrth. Honw monfiti. Ei®efi®icer iBineoeasafY All 
watef-wayelneliidirg AfiaaKa. Hawaii. Free r«»rl Sand a tamp 
anyetope Marine CmtHoviTienL to 207. Cental. IncMna. 
47ii0 



GOVEf^mENT JOSS - Thousand* oi' yecancies musl be 
SiT.S4ioSn.il 3: Gill 1-T1644S-40W. 

Eu. M944 



RiG Byd^Chenwp^ plus AustraliplOperinds new! Ffepon 

51 00 Jobwrld. to SSiE. CypmBS. CA 90630 



ALASKA- Job Irrlorm^ion Send riama & Trade S^.oo Nw 
A^gka Today, to 973369, WaslHa. AK 99607 



GOVERNMENT CAREERS, batirg* For Thousands Ol 
Vacancm. SSuM-. to 1-1210, Hartford. CT. Mm 



WORK Qvfifids 520, 00C' - SH> 300 bUpO^ntt^ 1 For 
inrtc<mbob. C4t 317^3^1712. &ri 24 



NEED Bdlser CY**? Prtatsn Mfflh^U - . yw toi 

totd ■ ■ 5A3E OewHi. MP7&N, P O- to 7214, MpfeOrt, Wl 
53707 



HELP WANTED 



AUSTRALIA WANTS VO^ Jobss' Bg Fky! T-ansjportiiLon 1 
NfiwHl Hamfeach — 1200 AUSTRALIAN 

WTERNAnONAL Ba^ 1B107-AF, WASHINGTON. DC 
20035 



OVERSEAS . «0.»9 - SSD.^O ■ . Fra# 

F^rscn-' ErnpSpynumi, to 10760 -AF. Srnfiflasuciis. indmm 

Wifi. 



WANTED .ndmd^la meifrii k; #n marking al mma or at 
plant assembling anal eladirc^ c rcuftpa^iYlA Fi# dr d-arl 
bma IruM^ry rates $S56.50 pe< hour No ajb rwa. Reply 
irnm«J. Id: Becbd Machamcal Assamfiiwe Assoc.. Dap- 
PM-3. Bav &a06. CWtimto. m 397M Inokide 13 kx cost 
ret mei apf}Sr^rs>n fK^eMin^ 



JOBS OVERSEAS - fltg mark&v Iasi. 520 .EJK 5 to iSO.DDC 
pkffi per year. CaS 1-715-S4Z-60D0. £k3. 24554 



LOOKING kx a Pester iob"- 1 Career adnancament^ Mo r e 
maney? A a yuu willsig lu iHuLalc' 7 Tp lrta#7 Al liffKlK. Kl 
BhAL Ek-mililAiv. Neliorul and V**rrtran#l 
ava-abli Fd^ spp ^aeon BomiAand irU^rmatoi, 

WTttfl: "EMPLOYERS INTERNATIONAL PERSONNEL 

EXCHANGE 1 , 1041 5 H Ronfc Art. 3urta 405. DepL PM, 
Tqmpe. FL IKiMM Encioie 52.06 to aavw mojllng and 
pn-Tiang ctats Sermra inquirin pleas* "itlFE" w a 
i¥iefnb4i^nip i?rpinL?;ati&n 



FOR INVENTORS 



EXPERT Prn^i SiAnMs A! Rflii^bk! Rates Patlird^. 
P.D. to 15013. Artin^n, VA. aats 



INVENTOR TELLS HOW HE DEVELOPED, PRODUCED 
AND MARKETED HIS IDEA - SUCCESSFULLY! FREE 
DETAILS. CRAFTMARK, BOX 63MPM t MARtETFA. GA 
3HB5 



PROTECT TOUR INVENT KVtS AND TRADEMARKS. 

R#9^4ered PaUnt AWore^y FREE -PWwmnarY Revi«w to 
392PM. Millwood, NY 1M40 



INVENTDflBr IDEAS HAVE VALUE! Ertf t 
lorgeM H and bw rt L*t*r m Ihe markets Many pnopkr dt^T 
lorgaL, act quickly and are rp*rarped by Amencen industry 
Vitae dcwffl your idee! Wa ntfer fi-aa dnckHum re^Htraiion and 
inrfeal cormciaiKyi re^srd>ng your ™a's potential value Ca® 
or write withpu? delay tor vour tree inkumsbofi peesafw 

American inventors cor poration, m toad sew i . 

Dept FM. westhffkd, MA D 1 005. (4i 31553-3'. r fi3 A Fee Rased 
M&dvettng Company, CWkss Coast be CoaaL 

PATENT rT ECOHDUtCALLTI Frw^’Oetote. H~^m. 
2005 Fc^dUao, Rkjnnwnd. VA 23EZ9 

UON PROFIT Fnund^lknn hetoamefr^fft. WiJrt ranyi dI 
S*f\K5e3- Frftff soncwfftng tpnng. Fryn e^stoalinr Atfimlml 
Inyenton Fdumta»kw. SOI -0 Iflwa, CdkJmdd Spr-^R, CO 
0®O9, Qr Cali i KO’S&saas 



TELEVISE TOUR PHGduCt. I” yowr prosjc; is ready kfc- 
iale aid qua ir*es. we ll sell it on oaNanal TV tor a percentage 
ol prolrt. Hal Stanley, TV hartetag. Suite 1000. 10 Penn 
Centttf, PhllMMphH, PA 19103 

INVENTORS: Frep .ntormalinn or. nFn- ing ymur m^Hni™ 
br Ult. KkUh Si I m C«p(VMw. C-5-F1, Remortt CHd 
43420 



FttOTECT Youe Hweniian. Ra^slered Pateifl Attomey. 
Many Years E^pe^wioe, all Fiekfe. ^yiduarswentejr'B Piofr- 
leins G-rtii Special Constderaron Very neasonab* 
Chaigea WrPle m Free mien -nalkyi Pa-ji H. GaMeghe 1 . 2510 
Crawtord Art . Euanaton, Hfencrfs BJK01 



REGISTERED PATENT ATTORNEY Wuhntflm DC. 
Sttourb. Donald A. KettesbYiga. 414 Nur^rtofd Drive, 
HrH>.viiie ^Brylantf 20630 

PATENT AND DEVELOP Y^r InvFhr'KMi fliig^lHrFKl 
D altr/ Ayem and bOTMd P-nreaai^Tial Crigir«r. Sond tor 
FREE PATENT INFORMATION Eve>y Invemoi Shk>uid Hart. 
Fbdiifd L. M-Her, Wentworth Bidding, 233 Sraadway. Eku» 
3512-M. P#e* Ytsrfc, N.Y 1Q007. (212) 267-5252. 



PATENT Pi^addhta % AiKjmflfy. Fjiw Ariv?r:e. Rpiffp^iWe 
P*f*nu. S&arthta. 0di 2930. Mfftto P^rk. GAlitomia 9TO, 
1415)321-1912. 

invention SERVICE?: Dewtopront AaMtence, Prato- 
lyping. Marketing fty protoseionAi acwr^i5li&. Write tor informa- 
tion HefaAire FREE milieu evaluation. Keeto, Kofasa, Gtftea, 
dwLaik and Aavo cielei. to 259, froaevfle. MacSsgan 
40000 



INVENTIONS WANTED 



4>EAS, lHY£imOHS. HEW PRODUCTS WANTED 

FOR Presantafcflon fo Indi^sfry and E^ibriiws al PlafeonsJ Ttch- 
iKJtogy £*hiMjon Ca\\ free 1 -000-526-8050. AfLEdna, 1-800- 
352-0455 KB3I. 

IMI-RM 

Tfflt SMITHF1ELD 
PITTSBURGH, PA 15222 



EARN ROYALTIES. NUPHODUX UfTERNAlKMAL, 
1377 K. HW 141, WASHINGTON, EC 20095 



iHVENTlonS; if yeu hewa m invenli&r- iw safe &! ^canse, 
to«r tope boa^aRt eagrinimaffd Nsw ten sielp you, KtesHi! 

Selta Ltorp.. W1W. Fmmtjr*. Chw 434S0 



ffEAL ESTATE * FAJMfl$ 



FREES: SUMMER '#4 CATALOG] m pages;, ever 5000 
prepertw* ,^300 pica™' Vetoes ;n every tyne c< real- aelate. 
nwiy gwmff t ImffJinedi F<xim §00 Alices ti 4 3 slafoa, Get ya# 
FREE c^iy mw\ SI ROUT HiALTY, Piffjfi Towny Cfopl. 
5800, MO fi-5904 C*H mil tow: 1^0^841 *4^6, 

REAL ESTATE FOR SALE 900 dlUaT. . . 45 
□0,000 LfillfhJS on COnXkJLeP. It.ICO g-ncte 550,™ ' Fre* 
pTHKHib A regional caialoga! U HI TED FARM AGENCY, 
&12-PM West 47lh, Kansas City. MO &4112L Ph: 
1-900-K1-25M: in Mt> I-8O0-&ft^5YB5. 



ARKANSAS OZARKS ■ L mi & Milk Honpy. Wnto tor 

Free Cadfltog. C^ntoy Realty, Boa 757P. YtfMM. 
AR 726B7 501-449-5222. 



AS LOW Aa S29 0Q An Acre Purchased through Esrteia Ltq.- 
pidgins Gbr-kM'* most r^dul*' hu-T^ng and Ushing la^a- 
imnr prppSsUapi Gwnt iiweelmnnl. fiey Paynaffnts. CredK 
Cards AarwpTnrJ Trfto cfLiararttijncS. Syear tjuy bach guafan- 
to. Sund tor F<W Cw^di^i FSafo Land om 

22C, 241 1 VdftSit Sires!. TerorM, Onforfo. Cir=adi. M4P 22 1 
Or letafKx^ 7 days a weeA, enyilme, 416-466-0444 

CALIFORNIA iote Acreage SAD D^n.‘S4C Monihl^to 
25281. LtaAn g ff^gOim 

CANADIAN Cnuwry R-&defihfi. Our 69ih year Term* 
article. Catalogue av'n&led 51 DG Gt^iem Cordcrtbdn. 
Surte 406. Bb &H3r £m, ?ar&rm, CNano W4W IBS, 



BUILDING SITESE HwkfhJ tart*, nw hundr^, $2,60. 
■Lfl^d", 9t 1 Firaf Art., Tuiahu nH.. TN 3?365 



WYGMIHO RANCHLAHD TO TO M ACHES Level. Gsod 
Wntor. IfptunpJ Greaves, Fn>m *$0.00 tom. S50® Momh 
Call B:it 211-454-7396 



<Ce«tinu#d wi n*jri payeh 
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REAL ESTATE £ FARMS 

ganilrtutdTfQn* preceding pagej 

HOMEBUYER3 Avoid bidder ^rrcTlnn:; Snvr Mcnt-y 
W*th Walkd-'u lrrSp«bi 3 Mr. HtnApgHOiKkfeR " Free "Fi- 
nArttirfl AitemaUrts Gutoe" inely^eti!'! -S*nd 5? touirtfiteed} 
Dft^uiffTe^C&WC^. ?00C C-JirniLge. Surf* *02, Cretans! 
□H 4*1 41 

HG FROFfTS. Remve advice on ho# arn? whera ho fryy 
lar^l imtfh SiTaSr peoples money. $3 TO. Uracom UfcnHf*d, to 
1021 Li J&ltA, CA. WQjfi 

REAL ESTATE RICHES:Teh SUCCESS STEPSM F-e* 

tfii^f-narion Sowflk MCkWytoOOKS. 11D>PM Clay -VI n 

Fcjim^cd, CdMOtfiia 9*136 

FHOFFT Orooriun^.iK Mrniihcd ta New Speed Report By 
Expert On Cisi;?iftY Smal-Tfen P;op«1y For Your Copy Sens 
$5 -.TO To; HPJ W^wfiMtort, 737 TTwd Avewe. r-tew York 
i«E2 



PLASTIC BAGS 



ALL Eitp 5 Buy Small Quantities Free Catalog- SAKei 
6tSl C Gntoe* '/an Nuyi. Cam. y'-idi 

HUNDREDS Or Sizes Lowed Price*. Fra* Catalog. Acton 
PlAstoa, 14600 ™ Ln N E, Uiniwapdfia, Mw 55434 



BUY FT WHOLESALE 



BELTS and Bycsaes, Cdmplei* ln« ifttf .veS&rs. ^cAiding 
true^er®. mrfnrcyfee. wkd&te., wHlirn sic. Be; fronts. Con*, 
nieie den or wit up- Catalog i -1 00 . Anchor Sqeciantw. Bor 

3&&-flPM. Nnrlh Pfavid«l», Rl 0281 F 

" 44W.OGO BARGAINS Beterw WhotauUft: Mfc*y Fiw! Lrdin- 
Aflbom . Clca™tP J* Uu . . Bangle Samples Free 
D&ta-S tt3^q^i"hiirSfsr5i OpfKytunibcM BOn 730-A. Holland. 
Mtelipan 4#*23 

CUHHUT Jewelry 55 e dozen. (Catalog Mtl. RJuRMte. 
107-1331 DO*. AAngton, MAM174 

CLOSEOUTS! [to:i.h^ta ! telu* WnSeSS freefe*! 
mteffliaibarYBlHiv: DC4*. B™ 2Q152K. Fftedafe. Michigan 
4K20. 

EARN HONEY sett^g rwgs. JffWflAy. TOcto frtlnhtS — 
bi.y rfetees. 1 30% bate* rata--; Getai ns SI TO LnifuAdablat. 
Arika-PMu TO Gwwch Ah*-. FU 02866 



WORLDWIDE BARGAINS . . Import? — DitipShip - 
dpiieeufta — SU-dpAte — Freebies — ^Sfcar^p**^ Envelope?. 
Hunm, Bdk 1717PM. H^jhlprd. IMP. 48332 

T-SHfWT with ywr paraonad 3S.DG. (Slate Saw]. Fo* 
quality buyers cin%, 1W1 swaryday items inctodinj jznprinted 
T-:Rw^ Lffl awaitaJbiA Hl^iAliSM. 37-40 &nd 0??^?. FLbOS- 
Pur h, Nifw Yor* 11374. 



CHEAPER BUY THE DOZEN Pto« on MenB, 

Boys, Undef^ear. Sow, Hd$e. ESc. &emd Fw 

Inf 0 ima 1 »on Prisfruita.' ML Sndh N'AW Yo ft. htaw 

YCik 10001 



ADVERTISING AGENCIES, ADV. SER, 
MAILfNG LISTS 



MAILORDER EXPERTISE! I Mc^eaae Note Raia^-idk 
Mon*F5®mQ Cbupm, Dtl»Ha ■ $1.00 [R^undMjkg). 
Cpiun^tia AdPDSttiBiiiqL BW ieaSPMS. fbd'niend, Indiana 
4?37S^B9S 

FREE Muling Irf Ap«lyu. Dataila. &DC4P. no7. 
SfcwrL FL (30fi)334-5KB. 

OPPORTUNITY Sttktira Nanes-Frflfl Simp^lIrppthiP'H 

Vprtturt-PH, Box 3U. ^4n. P2 4W3 



BUSINESS SERVICES 



**OORPOH ATf. wsheut l&i-al lees! Free boomer Wfc tow. 

.nCJijde? farm*. Gill naw S0Q-345-CO^P 



RUBBER STAMPS 



BOBBER Stamp* Cfliavg ^ 3 itimpa, YOMWTS Stamps 
Flincetafi, iA 5£?6S 



MULTIGRAPH, MIMEOGRAPH 



HEED A£i INEXPENSIVE COPY MACHINE. Wife* a dry 

pm1-*r Buy d ptobcopy ^ 3to pLirris M Biev 

(K^anto In P.M Send k* Pton X o9 • 11.50 to Papurlar 
Mechanics. 0o>: 1&U. Ridto Cfly Sta« Na« YortL N.Y. 
lOiOi 



PRINTING PRESSES, RUBBER STAMP 
OUTFITS 



T¥P£ tof pni^ng Cauloff SI jDCtdWudM I Si drd*f 
G% Typi. n.o. 3, &EHI 1M. JtoneybflCKik. Pa iS344 

TYPE Femes. Hand Felnkno Rvhh. Suppn^ 130 Pa^*a 
$1 .00 Deductoto r^s? drdsr Apmu Type, 1 720 N. Ua/shiieicL 
craca$n. 



1 7Z POPULAR MECHANICS - JUNE l c W 



COMPLETE Stamp CkUlhs. Supple. Sam* day 

snfcfltont S+fyn Engnii^ns] Unduilf. Vta%ate&ak Catodg- 
11 TO Defies®**. Sl'pr Stamp, 1720 N. lAamhtold, Chtoa^S. 
BKa? 

BARCQ Type Fsirfidea. Type and FU*&b^ Stamps cala- 
id§ue. Mai! ir.TOeelurdatiieafi Brsa offa*. 23 7 5 Ewignjto. 
et-vienvillfl ■50^)6 



PRINTING SUPPLIES 



CARBONLESS FOBWS - C4iBtam pntTtfld \o ycMjJ' de^^n 

tow p™ sampiBS ■ f^m-. D^p«. PUfi, Btsk i 743, 

muon. NJ. 07-063. 

QUICK Copy FrinUng. Lew FNmccts W=nte Nahcm^di, *$H 
Nw&v Mam fitoc^engidf iilmcHR Gi70t 

BUS INF CARDS Uw pto«, F 03A SwVEO, PJVY. Box 

134, Pi^bt^n. Oh-ci 44303 



GUMMEP LABELS 



1,000 Address Lab^s £3 Fnw UlMlhn An™, Bds 
4WBftA. PrttAui^i. P*finiytrfBfiip 1^20& 



GIFT SHOPPING 



CrFTS FREE Calabq Wnto Roberts. P-O Dnu iJ2. Lywi, 
ma mm* 

HINA NICHOLS ■ Offline! iv* Oito fry Maa Calafeog - tI DO 
Qa FVfhai&e 14037-2 Saucoy. Van Kays. CA 

91-445. 

LAS VfcGAG SotJvamr T-gWrti. InlU De^yr RvaduqtA. 

3$^Runsdl LnsVisjas-NW'IHlSO 



CLOCKS, WATCHES, OLD GOLD, 
JEWELRY 



HIGHEST CASH tof QoU. .sew^ry ■ Teeth, ftnga. Cfca- 
Itonda. Wilfhfla, S4\^. Plat]r>um Ma J Armies T«Jay fton 
with InrtoiWLahon. Chicege CkHd 4 P-ecxw^ Me^nts. so S- 
Wtoiah, Deiri. 1050. Chpcigo. 60603 

TAKE NO CHANCES- Oftal Mh fn«a * imWr lim 4i 

Dto JQ*d E.r.tnbl nh^d 1934. W* buy GCrW Silver, 

JJampfijs. HkjhdBl Cash. Free snSM-nabon. 
tndu-WrwA, 2$-A Eut Mjl'-t^-i Chicle. 60603 



TREASURE FINDERS 



T Ht ASUR E- LpTt^l* qiiairwn mife ^wiiry W«th ullra 
Inr^lpi ■ brc^hiira Ire*. Rttia-Mruh PfOdllCtn. Bo* 270270 - 
AMC, FkrTidM 33586 

FIND come reweky. nu^geris- inweyria ns^rtonafy 
(MlarYed -Jebecto?. ArtDroding rangp UnatfiKtaU by feck 
■sand, minefaiijcd ground- mataUfc msan. Fuae carta- 

tog. GertHapr. 4V?!>M -»V. Tift Avftw, Ptoferr-K AZ BTO43 

TREASURE Huntefi. Cwmitate line ilectrcikc: Detectora 
P^ikiuiLiift &.WKE Huit'v or p rfM. Free dartetogue. 
o««rt&rt. Afwirtftdta 7-905 OflTw Mexico 

SA VE 'dp ta- 40% on new metal detodm. .All m-s/or brands 
inckidifyi wife's a to Genefl. FREE distou^ pnwi 
N&rtbwood* Cp#tW Star*. P-0- to W-iPMS. WUsdi«n. Wl 
537 s 5 iM) 2Hr4«ab- 



PROFtTABLE OCCUPATIONS 



FREE Cetal^gi Reipeir air «wht»(Hg ^afrige^af^n. 
Taicti, supples, luHnsbuchins. Dodkn. 20iS Canton. Ctaiaa. 
teaas 75201 

FT. SMITH Auditor* SeitooS, Ft Smrtb. AA. 72903 Resident 

£ Heme sl-jdy. Vetomnn Approved 

ftEPAHi lawwiwerE thopwn* of ffflil? fusd tOCfe wAipto 
: -yilr K 3 I 40C PM P O to V, POTT JaiYrS. NY 

12771 



PLASTEHCRAFF hnaHtabft Htsme 6uwne*B 3000 
Mows Avai'-stta. Details. Ly™tta. 625iC Meritor., 

Oms 44060. 



SALESM EN-DrST* 



MAKE EXTftA M0«Y OUfliNG TDUR SPARE TIMES 

Sbowoui New Une on Care ndara Pens a*id Ropy las Advene 
<iig dills to local llrms. Prompt iNerp^y aentoe tom small 
town AAA-1 Company *i our 751h year 5 No inve^msm w cpr- 
fedtone Wee kiyCcHiim icsrons- SelyDii; own hwq. Fiiii "Hrara 
PptonfieJ. Wd rmniy. Wnle BO: Kpm P«Sfca, 

NEWTQW HFG. CO., DepH. BPM6. Newfon. towa 50206 

COKHtCTKJNS- Uniled Assocrattor. MskjfKttnrH' 
rteoreaentaiSH^, Drnw<rr Karspw Cfly. KS <iG tcXS 



AGENTS WANTED 



as million bathtubs need a miracle, miracle 

METHOD. INC. ifl&rs a franohiBB to ttonduot a rnmnett >ai 
Puareeu of l^gh duality refmssfwig ort pefoetam »nd PtogJiiss 
b^toliJjs. sinks, tile end sinu!a j aurtaw*. Vwy tow rweniory 
nettop to Start. For tv® ^niO-il^T!^ wrtS! MIRACLE 
METHOD. INC , 1280 MMurtHrtl BJvtl COfiCdtoL CA. 94520 
or caH C ri- ioi fnanebr&e Sa'ts 

MIRACLE METHOD. INC., 

OAIWTUB HEFIHBHWa * CNIP REPAIR 

41WWQ 



StNCERE Bctotc Satei Aprils Wu4ed 3idw! Part-TiffW or 
Full De Nal Curlus* WitH Usual Wwn-Out OHei a Nd EapAtt- 
nin NL4fd*n Full c^dl-mlu Send II.DOTc: O^ftoSty toe.. PO. 
to 2S306E, St- LCuii. MO 63136 

EKPLOwi HEW MULmivEL MARKETING COMPA- 
NY PAYS BONUS 10 |T€$, Tflfl LEVELS DEEP and 

terras nn ir^entory m: awodu^ daHvanea— a* order diracl. 
Send 31.00 rretondaHel tor intormartun to: ALPHABET, 311 
EHlW Avfi.. Lduravilto, KY 4020? 



BUSINESS OPPORTUNITIES 



IMPORT- Ewport oqporttoMv. pr^net'-n ivnil^wiUn. tub! 
enter bufline*? Irem home. w4hpgr ptpllpl. Wp «h|p ptpl Kw nil 
^ ftaejwialiqn Eip^imcn Mnn«Kzis.i^fy Fnec Rapckt 
UMhngw, Dopt. M2708, WudMnd HU, CMttomie 01367 



SUSMAnWE ■ fiy*J ypyr d*m . EARN £ i® 60 daily b*r. 
m«kto K.0OSASL. MUwtirtSUt. 53«P Fuflujon, hhm/Ht. 
Teacja 77m 



£706 Per nwnth earrwiga pnsrjife prapanny taut 

r«^ne at home yr las pflua Wg sb™ you ht5fw. Qu^V 
burned- Dataili free Ms- salwmftn- F^dera^ Tfe 20&5 
Chcavd. 8061 B. 



UNLEASH Ynur Atoney P&wef^! Famaaflc FWte Pwiarfe 
Su^rptyirio PFscbcal. FynciKto^ Sota r Oevae^s, Lmra More; 
Wbie Hif»eli ErTferpr^Mis. tok ?^2PM> GrwwiMe, SC 
2060? 



FAMiiV BUSINESS Al Hame. Clean Wand Wnrt. y&tjf 
Om Company. SSr^BySl^p O&tail* - S4-.W (F'aMkWtit), 
Srhpr*y. 94S8 EMtaftv Road fc SArri^a, CA 92071. 

Prtl£PAft£ Tik Ratom« Ean^ ngh Pan. ir^nifiad- w^N- 

Trem i« Ap:rpektod Pr-^Arh tileTiiMl T*ji Tir#itog 

Stfigtf, MQi^y 2FR, NQw Ypk 1SQ53 

LEARN Pie amajmg Waa**i R?«t4As Sacral of a me da& 
per ale Stw;k B<?y. Oeu«U RAVIN, to 10179, AfendA 
Yirgmig K&lfl 

MAILORDER OppwlLto4y1 Si eh pretaafrto home bustnaa* 
*ri1h:ut e>ceriB"ce or c apitai Wtae lor Free tiooK. phia dElaiis-. 

No D 4 Jh 9 alion Mart OtcPer Asapoartea Inc, De#L flfl-7. 
Montvata. HJ 0784S. 



START a SUPER PftOEVTAfiLE BUSINESS ^cm aerate*. 
FREE SvbfKnptton to C^ippnyn^ ttBaaxvt* IflN htF». W*tM 
Opptrtitorty. D®|4 085. 8 M MeJugan CkwO. L 60^2 



&£ HtOHPNDSpaodSql In One W#ek WfiVour T«Ao«. 
BRiS^MiCN; Pd* *21. Yprdtoy. PA 19067. 



NEW Discovery in Battery lieoE^drtoinfig. E^ntoen morvii® 
guaranflee "&g Profits Fast T^renty be ^sars enpe- 
TtmK». Compiele aal up. EskSbiw. 74if Cafe Drive. LWW 
RocK. Afl 72206 



MAKE MONEY WOODWORKING. - Easy prtfns maKing 
unuMcaJ "oAts. Inya no*ra^ea Frea details WWune. 32K. 
Tilts. G^Sfl Owe. NY 11542 



RINGS, WATCHES, JEWELRY * 60C!f% PrtM. Fraa Sates 
KrtCtAakSq SpoU^. 2144. 15fi Fifth AvimhuA. Ne* Y*rtr,, 
N Y. lOQjO 



mm NSr Prothabte Hpnur ■ Frw d«RPf &* 

gnterpaTiVB?. 47#4PS. Ambarwpi^ Cl-. CAftsfed. CAWo™ 

32003 



MAKE fiSO A DAY AT HOME ton«s Uaby Ston, 

WBSPM. K* Awl. SalT^ig. Fto 3387D 



MAIL O^Jef Prqfes-- For Pi^wra. CRIAC- to 45. Stuart, 

FL 334*4 



"CANADIAN SUCCESS STORY ’ Frc^tafe 

L r Jbn£iriiD^Bu»i^sS. BA ImApcncyiril. Low InvcKlmonl Inlni- 
mMiHlKit - 85.M. 4319-54 Art., Red Dw, AftArtA CWWlft 
7444 4L0 



MONEYMAKING OPPORTUNITIES fasy MM Q-dcr 
Ptanj DM Alt FrM: ikiN 927, ChicbtwM. ML 

01D14 



Ml LL telNDO LLA P -n?pn n u mty | ! Battery manularGtijnfg se- 
crel* rgvefed- Ctetaii* 51-00- Ewm. to 36S. Ekjgota. HJ 
07603 



ALUMINUM SCRAP - .HscyUe Voi/rsefl - MAKE £25 JM; 
ROUTR3? interma 4 i&n- irwuelnal - PMAi. to 127, 

Atesandnii Bay. YskK 1 380? 



"TAKE Gelatogi 0«te^. We 4 Pnap-fhfl> 2 S 0 O best-seflteg 
spoerkhy prCK^idB L&wus! bekiw wlv^nn^ln pi'oea. I mmrdi 
are difcreiy. Sp«t-iiumr home tHiSu^ia I^portunty Frwp 
Bto SMC. 8401 De Sold Avfl.. Depl 20-42 ChfliB*«th, CA 
Sl311. u 



CUR lta«Ciipef item* — $2 - $25 EACHn FREE Ftepbttl 
Clppinflft-rtB-t. Willing^. NY 12510 



ASSEMBLE PRODUCTS AT HOME, Many oppo4to?if6ita 
pe^ng Hi^ Weetoy Prtjfite pwwiftiy aviilMite wteteiut irmfr 

rasit Write- BulirtbjHfc. 623 Briflmpn 1 1*. tojklyn. % 

York 11235. 



STAT Hprnel Mpnpy €# 3 %. Ckwldy, VaKuaRta, Frae 

Ctatail*. LindWOtan, 3*38- P0W p-ctenan. Chirjigo, »6» 



^c*miny*d pn ft*it p*ga) 



BUSINESS OPPORTUNITIES 

iiwi p.<iL-.»oi t -Hn 

VINYL'S Where Ihe i*.i ftnfBJtFjtfnHy tn pair, 'aim 

isfi rtg^Sgi: lijmr ^rn. hjggagin. c#r trips Qu**,*rty Twgpn*l 
$20 |Dtn i day earn ytsu S-l 000 a murrlb. HdTOftS. C*rt, Dllicea 
restaurants, uniniriM Sian earring alter a tew 

days, parcfee. SerwaUGae! dew* iree W. 2007 h Mc^nra*. 
Quicagci. 

PIANO Turing q !><?■. I y Vftmd with h ftfm Hufr WHI. 
^uorna Ahteffcaft Tuning tort. 17OS0 TWter 

:>ive Vfcygar mil Calil 9S017 

PICTURE Frtttrii'iy -Prohteblt Tjll -i-r ^phth-IuTO bLikte&a 
Easy to lea*n mri* l^ndfcoofc-Gourae Guide To P^ure fram- 
ing PtoMs," $3 w> Outran teiws. Free taanung-stippm calawg 
included JajB, 1 26-PM Seventh Nurffi. Hci?Kn«, Miranesola 
SS343. 



LEARN Swung MidniniJ Repftinng. Men Wbm*n. Luffi- 
live PreMa, Gres-s-n CdrrsEpcndence Schoc*. Boa ftl 04. 
Spencer icw&5l30i. 



REC&NDFNGN JUNK BATTERIES- S40.O00 year spare 
time! Ea&v F ree Infonnafcp Owen, FFiPM. tote Ground, 
Wasfuiiglite 965Cte 

SELL eoc*s By Msj! D*Menliip2$c. U-£mi, to 
AARZ-PM. Shnwnn: W-l. 5+166 



SET RICH using OTHER PEOPLE'S HONEY !! UfK|l« — 
amazing buarrasa! 1 Details FHEEI! P«am» CoracKnnlB. 
$64. 6=M&m NY i»i0 

CONCRETE @lar r k Maer^.^ssatog il.W- Rowte CM*, 
to &74fc, tepid City', South O&m 57702-37*0 

REPAIR HYDRAULIC JACKS — DETAILS FREE. 
WHITE: HYDRAULIC PARTS SUPPLY, BOX *1S7 r 

BROWNSVILLE, TEXAS 7B526. 



GET RKjttlS tetrel Law smacks debts- -bmga cash arxf 
tt*mn Orfsii* FREii w«HiKit-wH Ghaql hy 12510 

I HADE *40.000 Year by Msj'oi «r Helped c+hMB ma^e 
mOntty 1 Dntite 2Sf Torrey Bds 31SYY, YpstantL MiShqar 
46197. 



VENDING MACHINES No »Hmg. Rwta^ Hare VWing 
prpfdn. ' Rift CmBhig;w FREE,' Pfrtewsy Cpfpwarltert, 1930 
PMS Or-e$n£prtn£ to*, TiatKteMn’i. Mmy^Srid 21093 



SCREEN PRINT T-SHIRTS. Inbrcpensr-rti Kiss FreeCMtAfH. 
'T-PfWte* , FOB 22991, lOQ, Tampa. FL 33623 

MAKE RiMw' Steeps H^hly Swnm Fr*i* 

Devils Stamper. POB 22SD^GC), Tamp* FL 33622 



PROFITABLE GOLD FOIL PRATER. Pereonatffe buai- 
nati carafe, per^Ss, mateties 4>e* OeteAf, Gold. POB 
Z+BSGtQC;. Tarnpa FL 33B23 



START Y«if Owr Sww-y No Fnfl* D®t*ri*. Fre* fcfewma- 
GteA A &ArfM|t 109* R^k. 130- P3. NJ 0669 \ 



B4JUPER STICKER PRINTING DEVICE. ChABp, 5ifflplfr. 
Pfirial>H Fred DtHai^i Btimp*f, POE 22791 iGCj, Tampa, FL 
33B2 



LEARN HOW TO Saw And Hahe lUhxifiy FREE Ltfll New 
Wortd EiFitefpftgea. F.O. Efaw. 44444. CkHymlxie. OH. HIM 



ns w chouw-V) woodc rafting novelties r »g- 

Woodnwt. tei 4 ®Aa. SprifugNiW. 

9M7? 



NEW Bw, 1120 91 fmjnthly. RWW, 991.51. 

. . . GunrarrtHKJ Write FdurCd, BQx 2056-46, 

VA 22152 



HIGH PROFITS WITH CUSTOM T-SHIRTS AND CAPS. 
InajtMfiSive. p?otea&tMel hea 1 fa ns ter pnacfunas Pi sup 
plies PRESS MAGIC, FO E3P^ 22B09 *,GC). Tampa, FI 
63626 



START a»d Operate Your Home BctsMivn. Free '*i Mmt 
Rupiwim AnmeniM P.Q. te* ES6. 27312 



EASY PmJilPbte Hfjrrte EbiAirat^H.1 Fm (NUN. 
Fte!fip^2F. 4ft LD*eH, W*fftw»d, NJ 07675 



1M0.W+ WEEKLY I Hflf^indrBanF^I W*d lj|ih*rMis 
S«rjHi5 mh«i 5 dPr.1 teH Fnw ihlnmnfliafi. BetlWY Bin. 

3306, HC. 26603. 



COMPLETE UNE Of HIGH QUALITY LOW-PRtCEO 
CUTTPVCi TOOLS, HOLOihC FIXTURES, PRECISION M- 
STR UMENTS. TOOL STE1C ELECTHIC.POWER TOOLS, 
hand TOOLS and A«r«. Uw lh*mt Dflhtwj Free. 

Znr* $4 LK'j lar :156 P}g| 1994 CjhdlOy- HefuNMHfl Wrtttl f«t 

Orde j TO: KBC TOOLS, 6U0 IB MILE HD., STERLING 
HEIGHTS, MICH. 46076. 

START - PROFITABLE MAILORDER BUSINESS forn 
ho HM wdiOut rrvrta G. Q uai >wd M- MO Ifcat lYYIlh U»ng 
5^ci™n s^tem-Delafla tree. EJM„ Bo* 29476, F’^mu. Qh*o 
441SD. 



REALISTIC hune buamus'b r-Y6 (yQl [flble op»r1un.fliflt 
Pfowen. Free deraUs Ketterer, F>urfa *52, Dtpt-^W. 12021 
WUvi 6M., West Los Afigerms. CA 90025 

LEARN Obffiee&f Relngaitartlofi^epapi' F ranch tse Oppaitu- 
nrty 25 BILLION DOLLAR INDUSTRY. -*■- Moie Layodae* 
Your Owffl I5 m^ FO- to l»3l. Hpyplon, TK 77024 



OPPORTUHTTIES m Bufimea^ Se rv*£«. £frt«#utaf», Copy- 
ing. Pwsm JPd Atari Hanging, *10 00 U& In &n*Kft. 6 
North Mam. WhT HirtfmL CT«i07 



MAKE MONEY WffH FISH AOUARlDAtS. Lkxi^tels 
Landed ntfflr. ■ A^terMimfi Rf i.to lflA Bun 
fhNr. MT 5*4S3. 



BUH.DPVC PIPE FUHHTUHE-Sted PiU^Ktefikxiteiu^ 
MM ETmv Wtat - =TDlris Br-P. 12763, Ljkc Chahos LA 
7061 Z. 



WOODWORKERS - IDEAL HOME BUSINESS. FREE 
SROCNLiRE! PtM Shdppe Wea Pethterd, NH &!*&£. 



RECYCLE METALS. NO, NOT BEER CANS! Easy $4.^ 
weekly 1 Free I'.tontiriiDf Retiy<-Jw. tec 1667. Drenham. TX. 
77B33 



DfPOmJNTTY IS KNOCKING! BIG MONEY c.m to 
ymrt Harm biptifiSM to*, telte No* FREE rJeteife. totasi 
ktaa, 91» Qtefiwsy Ln., UAQnlif, TfeMS 7T356 



FfifcE jructfpnaflpn, P^rabte Hiomfl Busmesa. Sterner- to 
f75. bma. Otao 45602 



BATTERY repair manbai, *9 95 Bartery Ftepen, HI 2. 
MefJthP.c. m 5444 B 



$46,600 ON ’■4 ACRE! Nap* ^^Tspnmcn 
pMeaant, prat-tea" 1 LfTlie menial la&ar Free :nformaSion 
FtoMn a, to 1 K 7 Brenhom. TX. 77633 



SAW -slwpefMi^ methHve Bu-ij youm®. Sparse 4e-PK J a 
to. 5004, San tenfM'flmg. CA ^4^2 



SELL boo*s By Mai" Free DetaHs! Carol a. sot 2 a&. 
Qjttofidaie. At 35453 



RESTROOM iteMKraM'sanilBlion BUSINESS Kft $39.95 
(deiailfi il 00 P.WI E.V S^y. Bo? 4M t Duwsfl, Waefs 
960-19 



"SELL MONEY!- Etao:>™ a Loan BnOter- Frtit detAM. 
Finaricidl Piarmir^. Dept PM-201, 210 5'h Averse, New 
Y*rk, N.Y 10010 iZiai 766-6803 ErC. SB. 



CONCRETE BLOCKS hy h§nd nr own 

pctJ^eCf. ijflLp in^e!;lmcnl only tMC t^iia $6*5 D. 

Nunna-i P □ to 16144. Clst>1uh. MC 63106 



EASY MONEY - He* Tb Get A Binh bbto r Wrrtldn By 
Bni k PreAiUent Free Ddala E-iSy Mwey. P.D. tec 522PM. 
Tdlflflwraa, TN 37368 

"IS $250.00 A DAY WORTH A POSTAGE STAMP ?' 1 
Tfoer Covering Instalte'S. \tmfr, so ! 1 FREE tletata Wteterri 
Ftoui'j. P.D. to 657 G Br^raiM; MonlAU 59714. 



HOMEWORKERS! We pay 3^ tot aaCT naric jr>.1 
Indians yuu KfirVd ut At dm irtKlruHuns Dstaib OjJlily to 
431 P .yftbito, Nk^ Ydfk 11583. 

C ilUfftTLAVi RS Elm TP m MtK^fey. ^J7 hS 
T 1 h 1 r 1 1 ■ m_| . Big Oemamf. Free Cdialby Carpel Gratia, 390 
Dawson Dfirt, CartwHXk GahlOi r a 93016 1 



BEAUTFUL BATHTUB RE GLAZING epp4»£a^5 anJdi- 
irltKrti0r3. wilted <?emz lo eftpsi EnuMert-bgp&unily. Call lull- 
IriM! 1 -60Q 235-0557 UtiQmA Cftat#iQ4 top . 26620 GiUMl 
River tedftyd. Ml 4S240. 



HAK E HONEY NOW from Mic:r:jtxyrputer tom' to 216, 
Wa-ii irryldfl. IL 61571 



WCKUP T-njcke^ 51000 00 W«Uy J^.00 PH Fkd vt*WM 
K mm, 271 3P Wal'iul tourrlbu^ Gc^- qia. 31104 



NEW- SHOW From LVsc ihwl ^ PfywUbd. Ou^flntee^ 
n^himp HMcradl. »aaPM5 PttfiC WAy ( Ldrtg^w, 
Wash. 93532 



FREE RwkhT, irrMde S*tteB Of ft**U*el lAjrketmg. 
SASE; GAP. to 7ft ONq 44312. 



MONTHLY, SPARE TME1 No Selim Now 1 Bk 
LlgAffif Ven ®00 Ma&hrrw*. P^Natte U®ar CkJ^eite Me- 
Chinos Locrtur* LJrrimihori Ep4v TrjLnrnj FREE Lapsing 
Report '.'fznclgrxxj Mnul jlC jrn>g 6482 Wei;Lrnnster Avenue. 
OoprirtTidnl BE WnaJCmi'init- Culilirn-fl 92561 



EARN Dig Mafiey! EUy buftirm. Start pirt Wrw. Netefll* 
ivm ^ams, assiste. Oppenun^y, to 646SP Lep«na Nip#!. 
C Am** 



NE* t LSI my Car mhm (W* Write: Amon ^i, 1601 liijn, 
pt^iWd m^m 



PRODUCE MCAUTIFUL COPPER OR BRASS BUNS. 

Fml taemp wi ia,. PteRtaUa. DKiilL Signet, 50 High, Stas- 
LL7-C, DuPate. NT. 14CG3 



SEIttO IN GOVERNMENT NARCOTICS RAIOS^ Auto- 

TOSjilt* Van? tof5 Fumtu^ qflto 

Hwia. Bm Ctiefcp - F^S4# ^ Pt&m Free InlOfme- 
Itor.. VbrcBl, to 755744, Mfinrnf. LA 71211 



H80 Wpekl> Home m*a«j pffOffrgm (kM^w^rld. to 
J6S3^R, Tamarac. Ficmda 33320 



MilLTHt^ol Masoroer, T»0 OppGrtjnilics. DtKii.la, 
O Mml-M. 10 Oak L rntt, Gui“-uri. CA 9*565 



S92« Fram fant INuga CtermBretj. 

Rewaolm^ FYocd fSr iWimdalMfll Vteudw® r v. BridgwMw. 
Mesa. 0232+ 



LEARN Th* Hscrrts □! rtkpsinng |unk. hj tic- run F ahukuji 
Prnffla. " FIRST ESTABLISHED COURSE. Apfltt Engi. 1 aer.eg, 
$454 Boi&a. f*r, atcaaaro. Cam 93+22 

SCRRG W 3y Ma> !l $500- $25,000 Fast! E*y' CgnTidaWilP 
Fur Ufriaii wr^e, Accurate. 2120 CfeaUnasr. ^s&fiujte. TN 

$?2i4 



BORROW In t^pO.COCH Any r^nritr^hilt buiHIHfl 
Fw cteMite Write: AJRM-W. l«H Main. PHuntwkA IN 46168 

ALTERNATOR Sfflrter R^tMdinp Made Easy Start W+h- 

M Capita I, ADM, to 33. to late, N v L4S0? 



NEED i^iadri carda' 3 BartmptT Stow cre.H1--' No Cfed+7 Lei 
ua Wp Ca* N^i i -ftT7-a»1712 Ea C5» 

ARAB BUSINESSMEN Hay* to iuy 4 irveft Top 

FnYtenS Fw* P*d Irtfl IMdNEui A,=or 6^1 

FIpKriten. Hu^iirs^km teach, CA 9264$ 

MULTILEVEL MAILORDERS YOU TOOv Cop "MAKE DKj 

HONEY- Wt mm Fra* Caanefte Ffewafc HuwH! SSCA. 
iS+O'^ 70 Ayenwt ISkifth. PmUH Pwk. FL 33H6 

GENUINE t^ghfty prc-ilatw? mailorder du&mess revealed. 
Fpoite goosed Free detect Uanm. 1312 SKyfloa, 
Sfilnaler. OK 74074 



PAY CASH I0ribiri^i yguYe only Ujeftmed: -Dfl having -ucw 
ht^i pnc+fl. businft.***? Comptate mte»$3.C0 J-DC- to 
SIB. FtertlflM, MT. 58+35 



NOW! YOUR OWN UCHUW BUSINESS- GuvBrrtwd 
Pruhlable AchOri 9yiltm Fat feas. flnrlrH to 
15S54 a M6. Cetera^, HUnw 6ZflOM5t5 



SELL SENSATIONAL LOW-COST BURGLAR ALARM, 

Ughunng $tim. Espeguah&l M^n Sam pw 1 ^ frai. 
N Prthwa M Elecr:H.-PM 6 , to 1Q+5 MilLfib?!!, S- DM.. E7301. 



GET RICH' RICH ! Hm Id atari SEVEN money making tuh- 
ne^f^ wrthcHji eauertefice ^ cajHos. W?rte- ter iree detain 
TCP, F62. 21S23 E. Arnfcuah^s Sheet Diamofte Bar, CA 

91715* 



HOW TO GET RICH IN MAILORDER. Frra: rtfrLulv 
Pwwbve PJsfctihnrtiPe, 605 itenry to, Yprii. PA t7«- 

JZO.MH 00 Part lime. home. Ground ttoor. wtwteMle, nrtol 

$14 S.Hfi Gem, aimpln, 5l*i wmmeijkai*iy krt 
lntan««n(i. *0 We?fl ^ An*.. iJe^r, Cdte- BS2l2 

$759 50 Gecome hjoohsM rrwHIepemon wrthoet 

irwealrnenl EweD'bdShr a irrsfuctions $4 1 refund able 1 

bitemn^lirte*. W^4 wtoJ! B16H$. Id# Ah^eteS, 9006* 

MULTILEVEL HARKETIHG-'MAILOHDEH . Nrtw c:rrf:any 
pk-E, UNIQUE h ood prcHlucihi e^ual RECORD BREAKING 
PROF Itl. Free eibneabon. delated coasetle, flrete, DepL 
Pm. 1118 Cdumtea. SnsteJ. TN 37620 



SAVE? $1 .00 tend? Y^UP Nflnr To Every Bmreu Of+»f 
MiitteftAd tote- PAia to I23S-. Ft m, 

Ml 16 S«. 



$i.000 W#*fcty Home Businas OKedcHy, to 2016 PM. 
MbwVis*. N^Yortr 10163. 

HAKE BIG MONEY REPAIRING WINDSHIELDS a^ld 
Flole Glosai Earn Lp id $ 50,000 yaariy. Sand tot Vtu 
fiee Fiepori. Gi«-We*d Systems, to 07. tend. OR 97700. 

SC3- 3Sfe. 1 1 



' FREE" . . '00 IWkiay Macirxj R«pHN .mm, $63? 

Monipettef Sanlen. Tern tabe# 3313+ 

QET RICMI Even al Iwnw. Free rtormebon. TmflMy 
Ertenroe*. 3364 P VUege Woods. Atwater. CA 96301 

DIRECT RESPONSE — MILLH5N~1>DLLAR Cuteliesa aiVJ 
you can be cad mi if Let ns aKow yDu $1 00 posiagt and 
handing rreLnxtebte? bfmga wu deiails. Cant Bros 
iritetpeBes^. 54i Femmore Sl„ Depl. 2. Kafannazoo, MuSugad 
490O1 



BE YOUR OWN BOSS. MM fag mcftey wlh ovk 25O0 
p+5dyt-t$ $3-00 tarny* guu4 Midi hni prdic 

C.J.R. SgecisHy Wholeiaters -1120 S. V II D2ta. Tentpe, AZ 
65262 



MAKE MONEY FrWmng Pdm U5^ New fetferrm 
Framing Tom. Clamps All Sues &H Two Minulea GuiL anlnirf 1 
Fn» Intirirnslinr E-Z Ctamp. !^000P W5ddp?0c#r Rum! 
Petet$fajrg. va 23»S3 



HOW To Bell Boons By Marl, Reduced. Sur^Y L«rte«l L4- 
?T*W4 Free- 6- WAyten. to 4001. 0*en*tjTO KY- +1302 



SOLAR Heahng learned quicWy at home 1 Free sntermMiQfi 
Emp^e- Boiiooi. to 1&14S. dupilari FL 33^59 



PIANO Tunuxj ifiiii^td L|LLT_-i.lv al hCrme! Fret TirtifrYKilrtiri. 

Emp<e School, to t 014 , Jupift:.. FL 33+53 

$500.00- weaady % whoteealmg pad lime Mtewesl 
WhOMter*. to Z, Sinfte, W 5407^ 



VfeJftY High ProTrt Fotental? Yur*a . . . tMteis. - Ftoa, 
SR 105, Cioudiand. Gacfspa 3C70S 

FECO^rricSr USED fliCYCLi^ Fentesdc PMtei Oe 
IMt fNeEi Hdwuan, P.O. to 1B1C. Shfai FUN. NJ 
079^ 



1 Continued on n*El p«ga| 
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BUSINESS OPPOttTUNmES 

tCo-ntinued Irom preceding 

START A PtoMdfata ‘Hcune ifeSM' Business O* Your 
Chpce Hn* Tp' inl!> ,B niitK:n $1.00. Tt-meedlill Qa., Gepl 
1#4> Ban 51, Ejito Aurora. NT 1 4052 



BOOK Osateii tirop&f# — tftotaih 590 Titles Cyni?, 
PM;, PQB J31. Hsjdacm, NC2SS36 

MOW' CASH m ■: /i HEALTH *nd f|TN£3S BOOH Utk 
or no money needed , Free mfdnneimra OngmaT Bo* 
4»P6. SlHifl Mountain, GA SOW 

IHtRE a-« aOO.DflQ V , liui!airmi ih Sfr4 cdufiEy, ,j a Ol them 
gal IherL- writs MLM F^ee Inlo. F.S.I.. Ban 427? 1 . Bay Shore 
MV 117106 



OUT Of WORK? NEED MONEY? $1,00 show 

you J*o¥i Ip start your cw &upr>ts5s ihuju^i cluvfed ad vet- 
H&ing PofkAar syftKhantog, DepL KC. 234 w ST* SL, Vrw 
Y wft, hTf 1001A 



MONEYMAKING OPPORTUNITIES 



EASY n.iiiurui-- siraHtie a sehn? $?i iierot rt Kea niux* F j. 
yaiflye &.4le*. Ofr^CUK ^ 135- A Kearny St , Sao ffancraca. CA 
94133 



MAKE S2U.M0. GUARANTEED ftr ntonny bS£k = Fdwfetui 
K&cfihKpjsa Send 5 ASE. GiAdstefr Emerpnaea. Gept. Cl . Bo* 
2340, Ml Ybnwn IL 62664 



SPARE time fortune in Veiy* Repair '»4uge rfonxpntf creates 
e*D«piriotre! prt^rts We Sfppitf S^fythir^! Dplaifc imm VP, 
3063 Mam™. Chiaflq, 6 061A 

FANTASTPC aanwigs meilissg rrocn hofre" 1 Q6er; Rush 
£4a&npe0 fetoresseo E^etope ImpemL P-i Xl74l0, Pert 
Lsudeitoale. RLs33i§ 



MONO ftbm di&cinted twrt! Details B-ijvhi ne Bo* 53 
Fi*h«, Inii.HriiS 46038 



MAKE PVC PIPE FURNITURE. ttO.Dftyw. W* W 
Easy. Free infoerraiion, Quran. 77iPF. Gm&yito. 

QET FBCHU Swell la* amaahea deWe — bnnge Cash. 
CNKkt' FREE report!! Wea^l0t-W!BM--5. Bftnga, NV 12SK> 

fiUMPtfl STICKER PRINTING DEVICE, C<V:;i;> Ivirtpfc 
Ptirtatfi* Fr*p dpLufc. D-jrnpai FOB 2279 "HGGt Tampa, FL 
53522 



PROF rr*BL,i GOLD Foil. PRIMTEP. BkrP 

ness Cenia. pe^c^s, Malthas Free Ptfaiii, Go*S, PQB 
2*BM*GGl. Tmu. R. S3fi23 

T^EMAGEft&- 7 UrtoSusal ? :k-us Pen 1 3umm#t Jofca in vtHjr 
Gotraraisiity, Sian fti&w. iifrtb*g rw»sy„ CI^l4i3.0Cl. VOiKh 
AtfHtfu BCm 1361 , Gtties-aui^. Ulln^ 51401 

STOP 1 FieNTiRQ - Ma.l.--q \*W "eLiV mai|nq 11=^1^ 
ynpiiMffiiiad gOTerrwiwTt idiiwes fcr ^ k?w Si 50 p«r bipu^ 
^ruid. ''RCNT 1 ' In glhfrs, Sfla- 12£i. Send f.l^rifMKJ sell 
addressed buanow -Bfi^aloQfr- 262 1 -D Sr Sg. L Gyftppft. FL 

M?07 



I4AKE RuMj«r Slamps. Higttfy Prpfitjibie Suan®&5. Fra® 
Oe^ Stamper. PG8 g^09{<iG). Tampa. FL 33632 

GOVERNMENT 1_AW ELIMINATES DEBTS. Croat** 
Cash And G edM-S^i*t&. 33o* 127B3, Lay# ChaOa*. LA. 
7DE1I2. 



BUY ChctE^- Dirc^l l^ n g a/nd Tjiwuii. T-.’itli! nuy- 

plK^rt. All tvper. prbdyda ^1-n^ade. 3*all ktfa. RD&dli# 
EntHfiXTfl#-..' Ek?.i 1 93S6. hfennaapertifi. MN SHIP 

FABULOUS at none Djsmess 1 vour rw 1 boss al i^si 1 i-ree 
infaxm&tfQev R. Mas?® P.Q RppKv NHI, Ocaun. 

06O6T 



* ».«0 df Mevt PoesiWB a RcMrCovaang Afld Coa^-gs 
Specials Boo^iei S6 00. Tmonar Entepr-sw. P 0. Boy 156. 
Jtosiio. Mibs^jh -& 4e5(J 



HOME V MAKING SECRET, gu&£fiL#&J iMulb, dfrlii**, 
375 Ocm«I Sunk 102, Fieri:’: hl#wBda &95D7 

MORE VUAKlNG Hame Buviinr^^: F-<m 

F*pm IrtltafiMitei tadaSiig. Uiyon Pr#*s. P.O. B-sj. firj. 
UmM, MlTii&iSi 49130 

MOW Tr? 0q*. A 4s* lr? 60 &fffndi Vgg Oonl Np*d Jw* 
Any 4PI& 1 Yay Niwd Th# l%ghl Job! TbrS Mh:iu;i R#rtafc$ PrOv- 
*?\'-r\p s And S#CTBHa 3#nd &6.K Al Na Rife To. CftK 
EN&iWia#i, BOX 1067PM. Sffiniaa. CA 93902. 



OIWW WITH U5U.L Mi CO. WrtSi 300% Grp*flh Pur 
Mnnlh 0^'^Us wr^u : Yrjy CM hftiN "1 30 MiwisiriU RD Wi^sl 
d- QOnn. 06107 



NEW Luxury CafWr9KfefcCoi<! Writ* Am®9E. 1601 Man, 
Pla®l«1d. B4 46*66 

BORROW Dy wa.i F»i' 

¥qt wnlp: 2l20 Crufltmitwr. N##hvillu. TN 

3721 S 



MONEY ti^n laadfidJiHy hE*tiv r N tfw took ^v#al5 Fxiw, 
S4 m* SaSiST«Gton Gua?anle#d Hartaga, 17725^0 
Mammonp, fettoghlyn, Wiftonsin 5^560 
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ISDd.&d WEEKLY RtoyLim^ D raided T**i fSand 
Slpjnpi. lay FpunUin, FT. 3343B 

FREE &ET AILS d#t jufii abo-JI fill tha 'Te?v#r you want. The 
. 222 M Ov ismar., n 61 924 

EXCITING 51&-S2S HOURLY OKQfVe. LfluflUBJ CppOrtunriy 
making, assamb&ifli pr«jyd.5 al twaa. MwrrR. 42 &P. 

RHChardson. TX f$M0 

EARN E2S hoivty— B#gm imuadabalv* The Char ftepatr 
Stop. *4 96 ■ *1.05 ShiptH ng. BoKer Com Mfty. 1253 P&sL 
Sait FrarK**co. CA 94109. 



! mn LARGE PROFITS M Hr?™ Righf Amty Candilm. 
201 Arrg w 3*. GatHfe»A, CA 01744? 

FREE DETAILS Mo* T» penn &i* torwieds cn aucoesslui 
Qe^nner* w?io are *ahing thuuefdftuy ol doi u.rb pari lidia 
dirough meir owt prddaw# busineaa a; htoie. start Now-- 
Act Today. Wrse. tt» Stockton Company, 215 Wssspie.. 
Smto 1101, Dr a** Sffi. SAanfliifrW, 1DH 4^K}i 

FREE Dwiail*. Ho** BufintM ihu m#ku W HONEY. 
1229 S.W. l4Eth A02. Ponland, Ot#^ 9720 H 

QFtOW nCHU SECRET FEDERAL PFIOORAU re 
VgAL* MOWI FREE EJETAS^S. C Mw, 15S$*. 

rtjn^lyly, ^eii 

GET RICH OLHCK1 You'Ma seen Ihese cteim*. V«y lew 
w?rk Hpwevff, ygi^ m«m* C#n m increased diWi34tCII*¥ 
year after year. «bi iihew you ho*. Ad ,io* monav bac* 
gun aMn-n !?rmril $7.1M in. Inriwrrn-, PQ BgM. 1-41377. 
Spe^mne, WA 99214 

EXCELLENT lJ rcHns 7n RECONDmONED BICYCLES! 
FRi£ ViPwmation! Pabiriaen, P.O. 3 qk isi£?. Short Hills, NJ 

0T-&T6 



LOANS- Hr5w and where to g#4 torflonflJ toana tor any pur- 
pose. Setid 52.00 To Erckor ReKearLYi, Eg* 27Q24B, DaSis 
TX 7522? 



CUT mq .1 waid r Rail U?unu Your Wootf F ixi ere 
S3.0O S;y#d Enturpnsi?*. Bok 457. Unkjji City, PA i«6rf36 



HOD04 d #eea ® your mailbd?. Free Repon. Liberty 
R® sources. Box 1D60P. Srerra Medne. CA91Q24. 



LAWN MAINTENANCE Htjw te matoe your GfflDN 
THUMB make BkG 3®S- 1w vw! ■ ■ FANTASTIC SPARE 
TIME B LSI MESS F-«o .h^rt manor . OrigpnOl, Bc:x 4Afl -P&O-.. 

Stone Mi&urrtBfti. GA 30036 



HAKE HONEY IN SPahE DUE. Ean pnerwa cofr-ma- 

r^Tna *U3 a mpreswrtarwu la? rT^Qazmn. 

Tor Iru^i drH^ils. T%1 ->? with ytert a^ide address f 
POPULAR MECHANICS, Qvpi. A&6. 250 W 5Sth St.. Ne* 
Ydrtc, NV 10019 



RAfifim-CHtNCHlLLAl^PUR BEARING 
ANIMALS 



isOO-llOM Morflh PMn raising rafiferts to f *A. Free details. 
Whi^A Ratoftry. Sai JjSfiPM. Munjaon. Ohm «£36 

AMAZING PmJ4i-3lOjOOO Y«dy Rwig RdbbrtS taf Wwi 
And Brte*rtfl. DKaii-'-Sfl OQ Amtiriton Angora, lAaHA 12, 
iAontana 5&5Ge. 



RAISE RABBITS SUCCESSFULLY r5fr P 99* Ii*p 

!4c?». *1 00 Ame:-cnn Retort 4*^. HI P.Q. flnx 
Slton^nfldrii, ItelofA 61701 



EARTHWORMS, LIVE RAFT 



FREE LitoOBlLP-e. Raisa r&tmomis. Chbft^U ?l-«d*nf;Ti!: 
1000-56.95, 5000-542.50. Book to McHw and Wl4«r« to ^qII 
Drtter. Carta# Plartts. GA. 3 t7?0. 



OF INTEREST TO ALL 



YOU Can Improve SeH-lmag#. Finances. Reteban ships. 50 
*1 00 StandariJa ol Living. R.R.-*4_ Waltoteburg. 

Qr&}f*G. Carnd3 ?*&A 411 



mow to Save thousands of dollars on your 

MORTGAGE LOAN AND PAY IT OFF IN HALF THE TIME. 
SOUNDS IMPOSSIBLE- ITS NOYl BOOKLET 

FOB REFUND IF IT CANNOT DUE ALL WE SAY IT CAN 
SEND $5,(10 PLUS -50 POSTAGE A MANQilNO, FUN 
PROD, 542A HADDON AVE.. COLUNGSWOOD, Nj. 
36106 



FREE PTbrndlmn*! A^mmr; Q-pm^rl Tfdw^S. 8torec^. e+G 
totormaltort: Biny PiAHitartklrtS, 477 B2rid Sfr-rwH, Bmoki>Ti 
NY ^1200 



VACUUM Cleanam Disoourrl Pncm" Ne*^ RaintxAr 
££90.94. K»by, Faiij; Oueen. Compad. Det-a^s: ABC Vacuum 
Wpr#m^w, 702i Bymei . PM. Austin. T*m s ?B7S? 



FREE btortey Saving Muray Making 3c\\ irrprpvL'-TtiMt 
BtokCaiaAm EARMONITE P.Q. &t*x 1S49 0ndi:v ■■*#. K.. 
B045S 



SUflViVE NUCLEAR ATTACK! Sfcnd StMlftp. RADSADS, 
P.O. 40-A. Castor . LA. 71D16 



FINGER PRINT YOUR FAHILY^GOrnplM? Krt-$4.^4 
Fingerp™!*. ^3031 San Antomo D*Na. fttorwah, CA. B&&60 

HD FLEAS IWi ywr DOGHOUSE H.m SaSE. Royal. 
4G05 OrSinge Urpwg, Sflcrmmfl#ito. CA 95fl4l 



FREE, DiHE;idfvp Gif! Calatoy 1 Panlu id Aasftc : fltes 60s 
34SWB, RirfinmndL VlrBin ^ 2 3234 

SAVE! Mortgage Mbrmalton. $*hd $2.00. MeGndh. BOB 
Lansdute. Pefwi^yivft'ifta iwe 

DETECT GYP ADS! W>fte. Mctoarn Methods, tot si, 
GliOSen. VYI 54527 



DISNEY arliat Shew « you hew to J-dft Flrml eusy Itasun 
FREE! Gel pouts today AVI&PMfi, 1014 Hortn. WfSght 
udi'na. Ana, CA 927D1 

HONEY ... JOBS . . DEGREES? %™*i pppCHliini^B 

Haghsr insoine Career adyanoemeni »taii« busnvuw Free 
tok f.fltaipg E^fn Rnres. Itoas ^4 10 PG. Rmniair Vattey . CA 
^728, 



N EW QQhw nfler ig Pig ::!.'SeOifif^ arx! mg^eflly #piKiak ah 
Brand Na nu Mwitha toiM; Cdfvipl#!# iritonsaiiof package 
iu& $ 1.00 - 32 ft> Rebate 1 . BtaiH 4 Auniin, Box 4222. 
Rocktord, IL 61110. 



CA94NO GAMBUNQ- ’Win fTtouHnA Cto^nTiM totar- 
muito Friye -9 Rkibn-rts. Gtolm Is ui'ird, 1-0306 



Hm WAT TO GiT Rio OF WHARF RATS, Send S3.00 to: 
Si^iHy s Way^ A Mavti. Frt. 2. Bqm 1*3. Burfengtofi, N.C. 
2?2iS 



MUST FOR DADS Adivrly pe^ad babyisit&ng gu,da. SJOff. 
Cws pijiAcaltona. Bnk 43&. Midland Pat*.. -NSsw J®isey 
07*32 



POPULAR MECMANkCSFILE BOXES M^p 

- l^4AeliriW&h^>.£^ FREE ¥#!■- 

adhaiuvfi labels iyt$.; 1975 - 191*1 wtHi entry dr up 1 bOk 
52.95 — 3 <w mwa $2.50 ea. PopuMr Heetianici. |PL-1744| 
Bo 31 1014. Radio Crty Sta . New vo*k MT 1D101 



QQVgffWMEMT SUPPLUS 



0 A True You Can- l^y Joes® For %M Tlwough It® U.S. 
Govern*nwt?Get The Fads Today! Call *312! 7*2-1 l42Exl 
7133. 



"GOVERNMENT SURPLUS' 1 JEEPS SWW 6,000,000 
I tonos* Compteto Intormaliori Y-etai Area 1M4 OFFICIAL 
DIRECTORY 42. DO iGkJarartWd). SURPLUS, |A71H), 4020 
Wfflitoasin Ttortlhpesl, WASttINGTON, DC 20016 



BANKRUPTCY 



BANKRUPTCY De I' Vourseil Sere- Up t# SSODOO Ajmt 
tegm iri Ll*Yfif F**4 fitond I40G- Tp- 0^ I &24l , 

Tiasfi 770£3 



LOANS BY MAIL 



JLOJUffi* ON WHATUHC TO ■ S^M.OOO! Any purpesfia, 
WMa: EUTE, Eton 2D6P, EfliM R&£kfi*ay, Ntiw Y&k 11416. 

CASH Loan?- Barrs-* by Man S&ud.ttl to S254CO n7ee 
bfltplt- AfiipliiHiimn 1 LTD-PM, &i3( 937. F( Lafcidatoaia, FL 
33302 



BORROW 55^ «)0 nvwmgra " Any PurpoH Keftp indeh 

n4e®y! Free Reftoff! Succaea SeaearcYi. Bca 197^&-AG, 
Indianapolis. m*ana 4621S. 

WOHEY Frp-I-- EtaLV closer.^ L r-nnr: 

GovnilltMftta Granin. Olhm ZkRnftfits, .'ivjiilnlxi to individuals. 
Wrfle: fea dCiauee. Bo^ 0&-A*. Bntotfyn, Nhw York 1 1 235 

BORROW SM.00Q #rtjhcnjs rnlireal* Frae deems? 
lntohiM^R-PM, 906 Ppat San Frarcreco. CA &41D9. 



BARCLAYSAMEHICAN LOANS- BY HAIL Um by M.nl 

to 410.000. Csnvenrisw, &ortd*hii*l. No CoftHnJ. P.O B c* 
6425, AlaMartorla. LA 71301. Toi Fue «tF541-W72. 
Ayaiable Vl AL. AR. CA DC: FL, IA, IN. KS, HE MD. MA, Ml 
NM. MY. OH. OK. OR, SC, SD. TX_ WA Wl. 

BDHflOW FROM HOME. Ary nwy-nwl- n purpose ^.nin 
I-T'Jiyi •Zoi^nal-' vt Rulfn Aw g*rn riMhntmt^l iiwm 
h&:pii>g Olheit 'No.*A'jtiiit ! iC^.-rTwu Itoyr^ N;lIh.ii^I Company 

to aas*. No gimmicHa. Free Doteils: DfC. Depi ift-c-fl, 11*5 
Raaefyoif Avef-^io. C,'arrdon, R?iode Island 02820. 

KEEP nrtfi* Himg'7 ^ow CretH? Mo Let 

L as Help. Cat: Vow! 1-01 7-039 ^ 1 7l 2 Ei-CS 

BORROW 51DO-525j0O0-Na Cnvert-C-VtlAr- 
IbF- Conrvarkem— Ffee Ctla/s-- &f« i14504W, DNMm, 
Tasas 73601 



BORROW % Wmv 1 Free Eteims 1 MEH3-PM664, Ha* 22SS. 
&*n^.y. OH. 44670 

CREDIT HE PORT - . YOUflS- By MaM Know watyming to 
^r pm mi#v lil* A mi.j$r ic m 46 iiom Amenpas ?ar§- 

evl bOhrfiahy Your ptovnie 7<te 520 00 to- ttorih Ameneaft 
Credit Buseau, =^A Nrirlh S^nNil. Gabm. I*1SS. 01070. 
liMHade: Full Name, Atf#e*A Zip, Binhd*^. S.S^. Emptoyer. 
Serial i*a. 

BORROW 51DD-51WJW0 1 Ifimm Rjply 1 MO CO-sipwri? 
Rulhi GtadKMk5 Emrebpm 4 Firvjncial Ben; 44B71iP3. 
Richaideon, OC 750BD 



DIVORCE 



WINNING inbnndkm Si 00 MSM'S RlUHTS 
ASSOCIATION, 17654 HyonAJ, Fwqn: L.nhn M-N 




PERSONAL 



ASIAN. Eutepefen to&PkMijpr Fm daialla. totar-Facfflc. 

Boa 3041%, B#mtogtwn-_ fctetogan 4£&l-2 



HAKE AwkSs i^sdwde Iteroupti irflemslKma^ v&T&s&on- 

denw. CWirta irw!' Hermes- Vefleg. Box 1 Behin 

it, W. Germany 



UNIVERSITY DEGREES 0* SPECIAL EVALUATION 4H 
EXISTING Job Espenenpe. Educe* no, Achievement FsisL 
Inexpensive. C&v r&i-i-s63-v7gij. Of Wats Sox 13151-T6. 
GdluifibuS, 0*1 43213 



MCmHPNJSIf S TRAGIC TflUTH. Stomp ApfVKtolKJ 
ASTRA, few 577, Cmnwnd, 7 K xaa 76246 



BIBLE Ojesl .Jna iLr^wrwJ Stamped SYmStop* ByHXi 
17167 Banter, Delft*! *6219 



REMAJUNG SERVICE 



DEPENDABLE- ConSpdantei fiemailing. Posted ShapP*- 
339 East 300 Soilfil. Satl Lafce Oily. UT Wilt 



COMPLETE f$s carving Fenwaiwi^ Servces Srosift#GOd 
House. 614 LaKentofrt. Dalem. Cibo^is 30703 

SASKATCHEWAN Rsemulmg Ce-rW*!. Bo* lOl. Foam 
LatMi. SafikatehewRP. Canada SC?a iAD 



UULlSTED ADDKSL Etecreei: and oonlKjondnf:. Reman 
$1 Ring!#. Man! For\fra^din§! Se*vx». aosa S Ma*v 
Houston, Texas 77025 



DEPENDABLE Remals. Messaoss. Sawes Moray 
Canlfal, Bo* 504. tStonh East. MD 2190 1 



CONFIDENTIAL Mad Renewing For* art 09. Mai! Drop- 
Bo* 1B039FM. GiltoTdO. EL 3ZBSS 



REMAIUH0 20B Forwarding Si s. oo yeany Eflonomar '. 
Et-K 541, Epfrato, Washington 95322 



CONFIDENTIAL MALL RECEIVING FORWARDING 

P^Stol Mai ®(& 760*27, Dallas, Tana* 75376 



NATO MAIL FORWARDING Capfi-iOtfile BflMC* n&nanal- 
ty and HTtefnaftonaPy tor 27 'rears. Wtoe: NATO. 0o« 1416, 
Sarasota. Fto 335?6 



START TOUR OWN FEMAIL Bujinm. KmjL 1ifl32 
Las Uic*£. Barra Ara O 9*705 



MISCELLANEOUS 



ORNAMENTAL ran De4ign&, book. or 1600 beauUM prac- 
tical desagm lw railings:. columns. etc Free Utenalure. 
Cundingram. Sox 2DDQ5. SaJlLsfteCrty. Utohe^tZCHMIK ~ 
— (33*1 Sfluto 32CM Wesn 



LOCATE Ul: ed pi patinas. mantas- Lii'^g ^u&aKoto 
nurtariata. Insbudiwii E2JXK Bo* 3152L Sea?1le. WA 
BS1 00-1524. 



HOW i My Smu* PtobftmL S3 00 SASE Haft) 

F.O. 0 C 5 * 256 . HuBtonvJi*. K* * 0 * 3 ? 



JUDGE WAPNEH FOR PRESIDENT. CLrtnpaf She ft# 
$3, DO. Mi-um. 1525 Csrfrttjndga, Shreveport, LA 7HD5 



WANTED MISCELLANEOUS 



GOLD,. Silver , ^toboim Mercury, Tantalum. Sample? eval- 
uated In*. On» spying Ca* Wfonhwsada TErmsKpIlnll 

Lw: I 40043 £' 1 (n 0 . 



BUYING f ungarien CartHde. Tungsaw. &*3*yMwum. Silver 
ScWer, s,ivad Cor^sste. Goto, PiaHnum. fW0"3Zi -SRu 4 Ohm 
216-53* -6333 collect 



SCRAP SILVER CONTACTS. FORKLIFT CONTACTS. 
Si bm Suhwr Sterling Ltoto P areJ. Hobad Leaicxah. 652 
Uym St., ELtabam. m c-7 202 



FOR SAUE MISCELLANEOUS 



OLVMPlCS TUNE IN THE ACTION M tfv fifl* Radb F-tt 
SftlwkJ Eifc- 1,14.95 w Ai.oa to* iMcnimal^jn JL Enterpr*®*. 
219 mrn m. 5, HaaUJsfcjfg. CA. 9b*tS 



FACTORY DIRECT GATE OPENERS. CONTROLS 
EEPACD. 625 N.W. 41 Sl. r SaeSte. WaahtO^tOfl 9S1SJ7 



SILVER FORK-TRUCK CONTACTS AND SILVER SoMor 
CHEAP. mm\ iau^aft. ^2 Mynia Sr., ElLcaJKBn, ru 
07202 



HEARING AIDS 



HUGE SAVINGS iimnple MftricMP4 Fr** Trirt, 

Wh^Mlc. Term* Arrayed Call Toll FHrt 1-C00 
325-1212. Ot Wrrte- Ltoyds-PWC. FtaSitorel. IL 611^0 



GIANT SAVINGS All Typ&s. 2rt-T7ie Ear Spasaliate. Mnnln 
Trial. Terms- Riiaway. B&k 59151 PM. Chicago. iftrkK 
50653 



SAVE Man Buying Aida Dy Mail. All M^or Brands Ava>lab^ 

Rea Oompany. Bt?x 364. firdgepon. Ofi» 4^iz 



FREE HEARING AID CATALOG - Sava V& by mail 1 Waite 
MoneySavaia" &530-PM-6. Langcton. SapuNasfe. CaStomia 
■&1343 NOT * 5 M in C^iHotiMe 



TOBACCO 



MAKE ^ipea. Intormartnwi. P ™. Irw.. F6C Be* 592H. 

Ghuiagei, lih - w &T65H 



SCIENCE «. CHEMISTny 



LABORATORY CNnkAla Cl«iw* r*— Apparalua CaLa- 
togsut: Si Ob- iDfi'Uns ScinnlHtc, 9*4 £. 13 SIiYk^i . h^ArtHCmbe, 
WiSKtoiin 54229 



FO^MUIAS. FLANS. ETC, 



AMT FORMULA HO, 00 Catatog J 1 OOl J. fellbn Bgi H6. 
Chi W . tiflti&fi 



MONEY MAKING CHEMICAL FORMULAS — THOU- 
SANDS 1 CATALOG 5100 sflEFUNOABLEl 3WA5 &CX 
1B3. er-xtHujaW. VAKCfiif 1 53005H3193 



SPECIAL SEHVICES 



INFORMATION On anyihang Ferguses fiasear^hi 

Specialists- ^015 Wobdside. New Tor* n 3 T 7 



HEALTH; VITAMINS 



LOSE Wfeighr Fp^r 1 ["psy l i 1i?KnH!nsjvT$ mUurdJ 

irlgnudrisfil^ r yrlurXwn kj4ehon. Ft* i*rt1plaiia ditlM :S-a*fid 52 
Id: JR ErtmprrrfS, l>u pt 4021 Luik. S4trim*dl0. CA 

96425. 



PACK UP \wr lF?iAlB¥ h Onp C4 4J IrsCfpudyass ^ *wnd 
fihep! No pdi! GunrirttoM, pfrsdrtOUed progrtfn. $2.95. 
Aitytm* Pubbcaitora. Triphammer Mali, P O. On* 47 & 4 -P, 
nrvata. ^ Ywh. 1-WS2. 



SLIM Dn*n WflJhjrfflly ServJfc 9? Ktfllyra &im. 30144 
Phiisd^pbra PA ign03-fWLfi$ 

UVE LONGER— rurpon $3-00. Tinda Ematpnfaa, 4075 
Hauia 31. Liverpool. Him Ywh 13OSS 



GARDENING A LAWN CARE 



HYDROPONIC sanrtei! tor the Dg.ll-YpgrVpIl 

gflrdenef Epsy and in(papprE;rut. S«^ S2-Q0. P Q Bbsc 
511J.PM. WinSijr Park. FI, 32T&3 



WORLD'S MO&T POWERFUL BRUSHCUTTIR. 4V2 

Hwsapen^r Engine. Lj^hMie^'ir. Cmt* Tr«s. Grass. 

Brush Fr^f Lrtef^i^ BrvViKjng, PUpsn, NJ 
67514-266# 



BUKJS your rywr \&np eorayrjT wills parts Snom ywjr local 
hardware slunp and savsp W on commercial Bppiicdlkpp 
cJmrge* Combine pi-ws and inshurtpns fa aw - S3 M 

Alsu ir'^adud A HfifTLMttiwn Guida T* Seller lAWd Qon- 
Vd’ sand 53.56 Th: KAS PrC^urtS. Wanirrart^. MN 
55063 

BUILD A WINDOW GR--EENHOUSE— Cwivarting A win- 
dow inyour hamale a^ni-fliae^ihoijMa.n?ouflisi lo Idlia 
than jHleching a box-like plexigiasi anci&SMfe to EPa outfede. 
7 ha beauty «s Ihai you Pont do- a ihmg to the *ihdo* olher 
than atK &i?Jti^eyas to Ihe trame--tNf yf*ncky* stayj miad. 
No drafts- 1 - wnler. r^j need for causing Send tor Plwi PL- 
i ? "t> ■ $2 95 to - Pdpuijr Mechanics. Bgs i 0 t 4 Radio Cdy 
Clg. M<*w VdfV, N Y lOlQl 



RECIPES, COOKING, ETC- 



SHiOtAi TneM Cai^bafln Crewnh& Only S3 foO. Bse« 
SSgSA. Curacea. Natha^rxfc. Antnm 

CHILM Oaii-Msus Ranch Style R«ine 52-90 ^almej 

HdUW SlMeBb, Ii 4 l 0 r 7 Burin^l:. Ay^n, laaeas 



TEX. AS Pdtan F-d- Odfoiws 1 S2-» Ote Timay Bwpes. 
3136 CubawOdd. HWjitoh, Tesrd.h 77025 



ECONOMIZER. lZGrourW Bemi R«c.pas. $41X1 Ecan, Bcw. 

K71. Bund. TK. 77612. 



IMPRESS FRIENDS - RELATIVES: Serve DeKom 
ANy . SEASON Marinated SeMd. S 2 tK> r SASE Ma™ s 
Pan try -l>. pd^ 616 AnpOin? fow* S*00# ^fowiin:: ,>dd 
tat: 1 



GOURMET SECftETB: 5««Sh EjctHirtft EhlriHK?' 

SASE Fwflal Blaka. DapL R6. BOi 29752. Ridhmortd. 
Vagina 23229 

LOW CALORIE wxmbosk. Tnm ^naisUihes ieilh over 259 
taa^'^wipeibioni appetizers Id dessarte S4.S6. Chabeths. 24 
Qnyp Hmgham-. 02D4J 

FAMILY Tr*»gn Ftoi5p*e. PburySCflke- Hpl ffoK:-. $ASEL 
S2<to. JQ &^S 637. Conwirchtr. OK. 73S29 



AWARD WINNING C ranfcdi-y Lmfwur - Ch^ny CdH^I, 
Aataku Puftfh, Chfitopiigrva 32,00 BASE &::jr 153. 

2MD E. TuAv Rd.. Anchwaga. AK 99507 

MESQUITE Gnarmai Ebrbacue Tails; Se^aaDdh 1 Tan 
fm-jhm- 59 95 tocftide± Shaping Meaner. Bok 4009, Tuba?. 
AZ 35646-4009 



OVEN Grind Mcy RiKiipe Bu«r Vfc^n, Fdwt BASE. 
S $M WJ&- fldx 037- Ctoh^rKhe. C3it. 73529. 



NEWM MEXICAN STYLE CHILL SASE - - ■ $2-00 
Bern 5124PM. Sparlahbur-p. S-C. 2S0tH 



AUSTRALIAN Recipes inckfoir^ PpUmii STT 

125-13425 King Gewg* >+Yy . Surrey. & C , Camida V3T 
2T3 



AftTlCHQKE rct^pij-s D^otjs, gttjrm^r dvhdaty- ¥1 <^0 
Ban 2761. Framort. CA 94537 



breakfast Rk^e vfoh SdtfttipNjfiem Fiavv jsoo 
J.W.B., Bex J 15*. Caspar. WY S2W4 



1 P 1 Way-* to Pn&pa^ H^mbyrgar, 54 .^ 0 , UhtrrVlf^, 

P.0 Bos 13314, Fdd Wpyne, Ind^m*, 46^5- 



FREE MEXICAN SILVER DOLLAR ^rtfi Fiftoan dull 6ar- 
beewa and Menu-jd Recipfra- SI D#. w t?0 yipj^an Hecipa*. 
CotoriiHbooK S 6.-00 6 dthS 7 SO Artec. 8 oa 670 . LdsFrwnes. 
T*uai 7AS66 



JUST PLAIN COOKIN' 1 51. uhw ro^ip^t Lining OdmcnAh 
irtffAdiehM. 53,93. BdJt 73, Ala^rx:-:U 11% 46DG1 



WrNEMAKim, BEERMAKIMG r ETC* 



WINEMAXING-REERMAX^NG-GASONDl Frw Supply 
Oatafosi VwB?t Ewjmem. Cdminentai Bga i-MPM. 
Caasetoefry. FL 3270 ? 



WINEMAKERS-BE.EH MAKERS-. Fntp Citing Fn:.l 
SdrVKe— LtogflSdl^ClitHi: Kray*, 7 B 5 V-L. Ihde^hd+hOJ, 

Mwvsi 640 ^ 3 . 



WW4EBEEF MAKING tasatog. B£J Enl^flr^. 134^- 
SCHJth 19th. Spirtgliald. Ilhm^e- 62703 



FREE ENCYCLOFElwA w-tomaning. Sup- 

p4aa. Equm^iwU Ingredienia Vyncx. P.O. Ban PMl549a 
Fkx'hu-tfFi NY l4Al6 



FREE BEE H MAKING BOOK FMua Catalog. Finael Equip- 
marK. IngredienO FiAyGuarahtaed. SPl. Box 7&4-M. Chapea 
HiH. NC 27514 



Free beermakfng Catalog. Quk^v 5ai«t»n. Low- 
ed pness ajmywhere H&IIEfiREW, flosi 156¥. Haeiett 
Mialugan 46 S 43 



WINEIlAKEPT^BearmaHem Free MusVatod calatog *■ 
supple Samplex. Bon l£2?6ft. Mnneapois:. MMinescia 
&^s 12-0276 



HOVEBnEWEfK WHEMAKERS, FREE Calaiagije. 
Wingfrakpri Cnmri 1^35 Windsor S Fee! CdmwaJI. Omend 
KfiHShW 



3-EERQ HEWING*- Gqmpi^j^ in^hvgatems r fom ly rwpe 

PrtFwon 25 S3fl>. l&TyOer, Bga 1 Pprt !eyd*rv. NY 

13433 



6fc EMMA KiNO-WIHt making Wb re -- i. Free Caulog.. 
vmayard A ire* PO Som 4ds- 6. Saul! Sie. Mana. m 
497 S 3 



FREE BEEFHAKING CATALOG? LOW1ST PRICES— 
flQNUS GIFTS- Cdfonipl, fkiK 70M. Betoi^nl . M^sj&achUMKs 
Q217B 



WlNtM AKERS-BESHM AKEflS Fresh Stodrt, FaH $*■ 
%*te, -nee Caialog. O Baans. Box 264D. Wayrto, IL 60134 



BEERIftAKERS ONLY1 Fn^ Celato^ NfM^Mfor, 
mUtm s., B*.t 46114. DJMiArtd, Cnlitefs«a 94004. 



BEEF LDVERS— Ore* yQur Owfl. DaHftoLiS 1 liW^efEaivd! 
F-s*e Catotog. Beer Gear Box 25093M, Livimuj. Mtohi^n 

43909 



BURGLAR ALARMS & HOME 
PROTECTION 



FINEST Equpn*m? Frw C Mtfpgt AA6. 11560 

Onmcbor R»d, BirFTwtglwn. AL. 3^509 



BURGLARS BEWAREI 1 CwiypAata instructions to stop 
KTfruriero pfius w authentic wevsity wnckw or dow decats. 
S7.95. In?-. 2H«. Cul^r Crty. CA MHl. 

Sjhn^jJcli-rXi GiUlr^rrSv^d 



FEEL. SAFE, Dew Guard 3 EtBCtoC SBCuMy System. GIut- 
dyccmylniciipn. ingtani and clayed enr enfiry alarm aedmga, 
keypperaledL eai4y -j^aAad. no wires, doorfrvwftoews S&rt 
Tc day ti9-0i nislpa^ ctiocKmonat orde r ■ K-Loye 
Mirkflftng, MlS W. BnfharY GN^«I*. AZ. SS 30 l 



ULTIMATE PFOTEGTTDN- ■ B?aah In, Maki: My Day", 
ii-i4 durable Bign w4h uVumdat.-ng photo £3,95, 2 fa Sfi. 
0AD, Lfopi P, Efoii 132», iw Vew. nv 6#i ?2 Frw 
Caiatogua. 



NEW Antj-Thf-tt Protachon. urfoer Ss.-QD. Horne. Auto. Free 

Inforanation, Wrri*: PidtoblKSfl' ^/l^Mannviw Awg . Ripfimc^id. 
VA 233» 
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NORTHERN HYDRAULICS 

DISCOUNT PARTS AND EQUIPMENT I 

Prices Good Thru July 1, 1 984 



Heavy Duty 
Log Splitter Sale 



12*/* ton j 




H&avy Du ty &*Je. S HP engine 
sombmed w#h n GPM 2 stage 
pump Aueq rfeieni vah* ft' 
*edge 3 Gallon Tam w 1h Filter A 
Signer La #ge Pneumatic Low or 
High Speed wfte&lS 1 5b r HiKTi 

Lew Speed #n2& $729 

H&gh Speed #1125 $749 

Will Srtp 48 Stetes lor £S0 



I5ftr ton 

Heavy Duty 4 ‘ x 24 cylinder. 5 gal 
Reerw 1i ga’ 2 Stege pump 5 Hp 
Motor. 0" Hydraulic w&dgc. Sueton 
Strainer. Filter 480 x B' High Speed 
Tires. 1 V Hitch, Heavy Duly Frame 
these will spM i ho toughen trees. 
High and Low Protoe only £869 
WlH She 43 Slates £60 




4 24'/i Ion Bfoofc 0us/«r 

1? We<Jgp. 5" Bon? k 24 S&rfte girder. 7 
gal Tank, i& ga i 2 Slage pump. iQ Hp 
Motor Auto demi valve 
Low Prate? #lt«£ 

H^hPtofiio #1140 SJ599 

Will SH0 40 Stales Si 00 

|MleU ncudc Fffl d 'TISI? Ll? ftfdCT 
Of we wii grip Frt C-ciicci I 

Toughest frame in ihe industry. 




v 



■> 






1 . Gai Engines (Horiz. and Vert.) 

HOrii & Hn Buqqs u Shaft *6052 

5 Hp Tecum wh is Sharfs *G05l 

0 Hp Tecumseh cast iron *600! 

10 Hp Tecumsentasl ircm ^60f0 

ip ho Tet-umseh l"sh*ri Electee Mart 

U&r! 3 Hp Te cymsen 1 snah * 706? 

6 HP l shd lr *70$6 

10 Ho Tetumser, I shall #71Q1Q 
IP Hp IcturfiMrh 1 -ahjill Eki^mt Ster? >70101 

Ohjjf 3 -20 Hp models al sawings up Id hO- - 

2, Hon mi tte Water Pump 

Corrosion resslarm (instruction ideal lor wader and chemmgl iran&ter FPDM s eat 
2" suction. 28 ' bit 120' head Wft pump 8400 GPU ■ 3 hp Briggs Will shp 45 slates 
far 56 M 

Hem #10965 Lib! *3*9 95 SI 83 



$13? 

$134 

siao 

$224 

5269 

$199 

52Q8 

5214 

5263 



3 5 hp Air CtMnpromsor 

5hp 60 gai *ert - Cmpbeth Hatfield Model # VI sse? i wo cybnder. pressure qsuge 
wrth safiely rtsiicr valve 230 nib 11 5 OFM a 40 PSi arid 9 4 CFM at 90 PSL 
2S Wafi i" Item # 1 5964 L is! $ 1 1 60 Sale J5 98 

Will ship 49 stales lor S40 00 

Plhfa | it rDPIHHKri JL-i' J&*f 



4. Homelile String Trimmers 

Humped 2G 2 cc 2 Cytl# enq ine w< I h 1 r«rjge f coni- o M ert I test I te 15 Cu I Sol’d 
Bl.iie Kjnirion 

Mem ■■ !50? Li si 5143 00 Sf 09 

Will tU'tF H |IM« W 0c 

"ML Northern 




,>p 



PO Boh 1219. Burnsville. MM 55337 Dept. 4 9054 
Hour* B*& M-F *15*1. 




LOG SPUTTER PARTS 

11 gel 2 Stage pump 

I Use wim 5 Hp Motor * 1011 



13 gal 2 Hag* pump 

Utewrih 5 ■ Hp Motor #lDl3 
lfi gal 2 Stage pump 
use with 8 Hp or Larger Mcrfor #1015 
22 gal pump 
use wrth ID Hp o* Larger Motor 4 1017 
Standard Conlml Va Ive 
&uill tn Relrei V^lve #201^ 
Detent valve. 
Prassute Sensiuve delenl 
'fau donl Have Id Hold Handle' 
on tetorn sltekO i2Q?0 
8 High 6 Deep Wedge 
*3060 
Hydraulic Filter 
ID 2u gai mm #4020 
3 Vi x 34 i: 1 W' Cydind * r 



ST09 



Sf27 



$fS 7 



$ 278 



$43.75 



558.50 



$23.00 



rtam* 9055 1 G 

4 it 24 * 3 Cylinder 
rCito go UFSt 902424 

5 i 24 i 2 Tie Rod 

Snp wl 1D0 rtjs #909624 



$12.85 

$92,00 



$ 115 
$222 




•l 



7. 




5 . Trailer Parts 

We have the laroeBI slock ol fr^tor p^rls t& tep.ur or hu«<d ^iur own at Osctx/nl p^ces 
rncluflmg Hubs landers whae's and Utes Aites Brjkfr*, -Hiicftas. Winches eft a 



hnla Hubs SpmdlOB & hpic huge & Spindles 
Item *1251 Traner spfwngs 2000 LB tapdfiry 



S- hem 


Wheel and tire Sets 


e^d T«ft 


1211 


4ti0afi 1.4 Hmet 


S23.00 ea 


121 E 


4fl0a 12 \4 HolCI 


$34.00 


1213! 


670Mfl nciit* 


$31.00 



$37.SO/S*t 
$24/Pt 
Tire Only 
SI 5.50 
$22 OO 
$26.00 



{Other 5 Hof* Sun 4v*irp6/v.l 

7. Wagner Airless Sprayer 

idea More^Lenni^ and mlerior use Can cntiverl Id teed pemt 
di redly hote can Ta-ciofy recond4mned 170 volb I Vflai Wa pr ^nty 
Mem 4 15924 Mo-del 2&0 ufn ouruoBe &a'a- $58. OO 

item j 15925 Model 3dO Hvy Duly g a|fl £££ 95 

e. Honda Generators 

SCO watl 1 IS voH or 100 wall. 1 2 voh DC wl 40 tbs 
Item s 1&60 $299 EH-800 800 waits 

t M- 6 D 0 . 600 watts Hem m 1663 *393 

Item # 1662 S327 EG-14D0 1400 watts 

Item #166? $433 

Larger Gene ralots Avd liable Will 5 hiD these geher alqrs to 4B 
stales i or S 1 2 



Send inr Free page DsceorM Cataioq 

EkscDum purees on Genefalars, Log Splitlers, 04} E nguies Hydraulic Parts. 
Winches. Trails! Paris Air Toen, Truck Bcce3se*tes. AtV Tim, Go-Kan Parts 



TOLL FREE f-800-533-5545 „ , *m (ORDERS QNL V 



Northern Hydraulics 
RO. Box 1719, Dept. # «»< 
Burnsville, MN. S5337 



HtthrCftd 

- J 






SEND COUPON FOR FREE DISCOUNT CATALOG! 



Ui* Ybur Mss Hereof dc* Vila 



Name 

Address. 



City^ 



State 



Tip 





I 



WHEN DODGE BUILDS 
A TRUCK, PAYLOAD IS ONLY 
ONE OF THE PN/OFFS. 





-■2V— 



■E 



WEAREOOQGEAND WE 
KNOW HOW TO MAKE A 
TRUCK PAY Off, 

At Dodge, available 
payloads range all the 
way up to 3, 515 lbs, on a 
D2SQ, And S.695 on a D3SQ . 
But that's just one ol the 
payoffs. 

BACKED BY AMERICA'S 
LONGEST NO-EXTRA-COST 
FACTORY RUST-THROUGH 
PROTECTION TRUCK 
WARRANTY. 

There's more rust-fighting 
galvanised steel in a 
Dodge D2S0 or D3S0 than 
any Fond or Chevy pickup 
going. 

One powerful reason why 
Dodge can back these 
trucks for five years or 
1(10,0(10 miles. 

POWERED BY A BEEFY 360 
VS OPTION. 

Dodge gives you a profit- 
able se Jed ion 



For a D25Qt A reliable 
Dodge Slant Six.* 

Big and dependable 
318 cubic inch V-8. And 
for heavy duty towing, 
a heavy duty 360 V-8 — 
standard equipment on 
the Dm 

SAVE HUNDREDS WITH 
DODGE PROSPECTOR 
DISCOUNTS. 

Save on equipment such 
as air conditioning and 
special paint treatments. 
Actual savings depend On 
model and package- And 
are based on the list prices 
of package items i/pur- 
chased separately. So see 
your dealer tor details. 



rjKkjwn d*nr iron I s u^ptrui an a 

t+irKrtt&tolf MiisifJi (T.ncfttjmfcrtabfr ride, 
And can 6e«auJy adiufiea' an pcue-iigtr 
Wf (nijnrnear «ru:p rnejn. 1 . 

36 WQ psi "crbc-n iPeeJ burned acip soak 
ijf r.H* pothefttl Srtd HT'iroi.h c-j.‘ l .he 
bumps. 



/// BUST-THRU 
W PROTECTION 

Limited warranty covering outer 
body ru^r-rhrjj on new 84 full- 
sized pick ups and Eamebargers at 
no ejdra cost (or five years or 
JG0.GQO miJes, whichever comes 
/trsf. A*k dealer for detail*. 

THE NEW CHRYSLER 
TECHNOLOGY. 

QUALITY BACKED BY 

5/WO PROTECTION. 






Warning: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health. 



Available in Regular 
and Menthol 



'^TtS ONLY A CIGARETTE 
LIKE PORSCHE IS ONLY AJi 



t? mg. "lar'/l-O mg. nicotine av. t»r tigaretia by FTC melhiut 






